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MS IIPEAMCJIOB ABTOPA 
K TPETbEMY H3AAHMK) 


He cneflyex Ha sxy Kmiry CMOrperb, 
nan Ha jierKonoHHTHbiH yqefiHHK aji- 
refipbi fl/iH HanHHaiouiHx. noflofiHO 
npOHHM MOHM COHHHeHHHM TOH >Ke Ce- 
pHH, «3aHHMaTejibHaa ajire6pa» — 
npe>Kfle Bcero He yqeSnoe pyKOBOfl- 
ctbo, a KHHra ajih BO-nbHOro HTeHiin. 
^HrareJib, Koxoporo OHa HMeeT b bh- 
«y, flO.HJKen yx<e ofijiaflaTb hckoto- 
pbiMH no3H3HHHMH b ajirefipe, XOTH 
6 h CMyTHO ycBoeHHbiMH hjih noJiy3a' 
gbiTbiMH. «3aHHMaTejibHaa ajire6pa» 
CT3BHT ce6e HeJlblO yTOMHHTb, BOCKpe- 
CHTb h 3aKpenHTb 3 th pa3po3HeHHbie 
h HenpoqHbie cBefleHHH, ho rjiaBHbiM 
o6pa30M — BOcnHTaTb b HHTaxejie 
BKyC K 33HHTHK) ajiregpOH H B036y- 
flHTb oxoxy caMOCTOHTeJibHO nonoji- 
HHTb no yqefiHbiM KHHraM npofiejibi 
cBoeft noflroTOBKH. 

Hrogbi npnflaTb npeflMexy npuBJie- 
kaxejibHOCTb h noflHHTb k HeMy hh- 
Tepec, h nojib3yiocb b KHHre pa3HO- 
o6pa3HbiMH cpeflCTBaMH: 3aflaqaMH c 
HeogbiHHUMH cio>KeTaMH, noflCTpeKaio- 
1HHMH JIK)60nbITCTB0, 3aHHMaTejIbHbI- 
MH SKCKypCHHMH B ogjiaCTb HCTOpHH 
MaTeM3THKH, HeOKHflaHHblMH npHMe- 
HeHHHMH ajirefipu k npaKTHqecKofi 
>KH3HH H T. n. 




[•JIABA I 

F1HT0E 

MATEMATH4ECK0E 

AEHCTBME 


flflTOe ASMCTBM8 

Ayire 6 py Ha 3 biBaK>T Hepe^KO «apiu})MeTHKofi ceMii j.cii- 
CTBHH», nOOTepKIIBSH, HTO K HeTbipeAI 06lUeH3BeCTHbIM Ma- 
TewaTimecKHM onepaiiHHM OHa npncoe/iHHfleT Tpn HOBbix* 
B 03 BeAeHHe b CTeneHb n /*Ba eMy oftparabix ^chctbhh. 

Harnii a.iregpaimecKHe fiece^bi nannyTCH c «nnToro 
/ieHCTBHH» — B03Be,AeHIIH b CTeneHb. 

Bbi3BaHa jih noTpe6HOCTb b stom hobom ^encTBun 
npaKTiinecKoft >kh3h bio? Ee3ycjiOBHo. Mbi oveHb qacTO 
CTaJIKHBaeiVICH C HUM B peajIbHOH AeHCTBHTeJIbHOCTH, 
BcnOMHHM O MHOrOHHCJieHHblX CJiyHaHX BblHHCJieHHH njio- 
ma^eft ii o6i,eMOB, r^e oSbiqHo npiixoflUTcn B03BO£HTb 
nncjia bo BTopyio h TpeTbio deneHH. flajiee: cnjia Bee- 
MiipHoro THroTeHHH, 3JieKTpocTauiqecKoe h MarHHTHoe 
B3aiIMOACHCTBHH, CBd, 3ByK OCJiaSeBaiOT nponopuno- 
HaJIbHO BTOpOH CTeneHH paCCTOHHHH. npOAOJIJKHTeJIb** 
HocTb ofipameHHH njiaHeT BOKpyr CojiHua (n cnyTHHKOB 
BOKpyr njiaHei) cBH3aHa c paccTOHHHHMii ot ueHTpa 
o6pameHHH TaioKe CTeneHHon 3aBHCHMOCTbio: BTopbie 
CTeneHH BpeMeH odpamemin othochtch Me>K^y co6oio, 
KaK TpeTbH CTeneHH paCCTOHHHH. 

He HaAo AyMaTb, hto npaKTiina CTajiKHBaeT Hac 
TOJIbKO CO BTOpbIMH H TpeTbHMH CTeneHHMH, a 6 oJiee Bbl- 
coKiie noKa 3 aTejin cymecTByioT TOJIbKO b ynpa>KHeHHnx 
ajire 6 paHnecKHx 3 a/iaqHHKOB. HH>KeHep, npoH3BOj^n 
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paCTe-m Ha npcwnocTb, cnaouib 11 pnaoM iiMeeT mao 
c qeTBepTbiMH CTeneimMH, a npH apyrmx BbWHcaemmx 
(iianpHMep, ananeTpa naponpoBOaa)—flax<e c uiecxoft 
CTeneHbio. Hccaeayn cuay, c iokoh TeKyqan Boaa yeae- 

KaeT K3MHH, THflpOTeXHHK HaTaJIKIIBaCTCH \l& 3aBlICII- 
MOCTb TaK>xe uiecTofi cieneHn: ecjiH cxopocTb Teaemm b 
o;j,hoh pexe BaeTBepo Gojibuie, aeM b apyroft, to gbicTpan 
pexa cnocofiHa nepexaTbiBaTb no cBoeMy aomy KaMini 
b 4 6 , t. e. b 4096 pa3 Coaee Tnmeabie, qeM MeaaeHHan *)• 

C eme 6oaee bwcokhmii CTenemiMH BCxpenaeMCH mu, 
H3yqan 3aBncnM0CTb hpkocth pacKajieHHoro xejia — na- 
npHMep, hhth Haxaaa b saeKTpHqecKOH aaMnoaKe ot 
T eMnepaTypbi. 06maH HpxocTb pacieT npn 6eaoM xaae- 
khh c ABeHafluaTOH CTeneHbio TeMnepaxypu, a npii xpac- 
hom — c TpnAnaTOH CTeneHbK) TeMnepaTypbi («a6coaioT- 
hoh», t. e. cwraeMofi ot MHHyc 273°). 3 to 03HaqaeT, 
vto Tejio, HarpeToe, Hanpiiwep, ot 2000° ao 4000° (a6co- 
arorabix), t. e. b aea pa3a CHabHee, ct3hobhtch npqe 
b 2 12 , HHane roBopm 6oaee neM b 4000 pa3. O tom, Kaxoe 
3HaqeHHe imeeT 3Ta CBoeo6pa3Han 3aBHCHMOCTb b Tex- 
HHKe H3roTOBJieHiiH 3.'ieKT{)ii«iecKHX JiaMnoqex, mu eme 
CyaeM rOBOpHTb b apyroM MecTe. 

ACTpOHOMHMeCKHe HHClia 

Hhkto, noJKaayft, He noab3yeTCH Tax unipoKO miTHM 
MaTeMaTuqecKHM aeftcTBiieM, nan acapoHOMbi. Hccaeao- 
BaTeaaM Bceaemioft na KamaoM mary npHxoaHTca BCTpe- 
qaTbCH C OrpOMHbIMH MHCaaMH, COCTOHIUHMH H3 OaHOIl- 
aByx 3 Haqamnx u,H{})p h aannnoro paaa Hyaen. 
H3o6pax<eHHe oGbmHbiM o6pa30M noaofiHbix nucaoBbix 
HcnoaimoB, cnpaBeaaiiBO Ha3biBaeMbix «acTpoHOMime- 
ckhmh qucaaMH», nen36ea{HO Beao 6h k goabiiiHM He- 
yaogcTBaM, ocoCeiiHo npn BbmucaenHHX. PaccTOHHue, 
HanpHMep, ao TyMaHHocTH AHapoMeaw, HanncaHHoe 
ogbMHblM nOpHAKOM, npeaCTaBaHCTCH T3KHM MIICaOM KH- 
aoMeTpoB: 

95 000 000 000 000 000 000. 

npH BbinoaHeHHH acTpoHOMHHecKiix pacneTOB npiixo- 
anTca k TOMy >xe BbipamaTb 3aqacTyio HefiecHbie pac- 

') noapo6nee 06 stom cm. b Moefi KHure «3aiiiiMaTejibHas Me- 
xaHHKa», ra. IX, 


ctohhhh He b KHAOMexpax hah GoAee KpynHbix e^HHHuax, 
a b caHTHMexpax. PaccMOxpeHHoe paccxOHHHe H3o6pa- 
3HTCH B 3T0M CJiyHae HIICJIOM, HMeiOIUIIM Ha nHXb Hyjiefi 

6ojibme: 

9 500 000 000 000 000 000 000 000. 

Maccbi 3Be3fl Bbipamaioxcn eme GoAbuiHMH HHCJiaMii, 
ocoOeHHo ecjiH hx Bbipamaxb, Kan xpeGyexcn aah mho- 
thx pacnexoB, b rpaMMax. Macca Harnero CoAHua b 
rpaMMax paBHa 

1 983 000 000 000 000 000 000 000 000 000 000. 

JlerKo npencxaBuxb ceGe, xax 3axpyAHnxeAbHO Gmao 
6bl npOII3BOAHXb BbimiCJieHHH C xaKHMH rpOM03flKHMII 
VHCjiaMH h xaK Jierxo Ghao Gbi npn sxom omuGuxbCH. 
A Beflb 3^ecb npnBej.eHbi flajieKO eme He caMbie 6ojib- 
uine acxpoHOMimecKiie mic.xa. 

rfaxoe MaxeMaximecKoe .xeflcxBiie Aaex BbmHCAHxeAmvt 
npocxofi bhxoa H3 sxoro 3axpyj,HeHnH. EAHHHua, conpo- 
BomflaeMaH pazioM Hyjiefi, npeAcxaBAHex coGoft onpe^e- 
JieHHyio cxeneHb Aecnxn: 

100= 10 2 , 1000= 10 3 , 10 000=10 4 H X. A. 

rfpHBefleHHbie paHbme micAOBbie BeAHKaHH MoryT 
Gbixb nosxoMy npcmcxaB.neiibi b xskom BH,xe: 

nepBbift . 950- 10 22 , 

Bxopofi ... ... 1983- I0 30 . 

flejiaexcH sxo He xojibKO a^h cGepemeHHH Mecxa, ho 
h aah oGjierneHHH pacnexOB. Ecah Gbi noxpeGoBajiocb, 
HanpnMep, oGa sxh nncjia nepeMHOmixb, xo AOcxaxonHO 
Gbijio 6bi Haftxn npoH3BefleHne 950-1983=1883850 n 
nocxaBHXb ero BnepeAH MHomiixejm 10 2,+30 = 10 5 ': 

950 • 10 21 • 1983 • 10 30 = 188 385 • 10 52 . 

3xo, kohchho, ropa3Ao yAoGHee, neM BbinHCbiBaxb 
CHanajia hhcao c 21 HyjieM, 3axeM c 30 h, HaKOHeu, c 
52 HyjiHMH, — He xojibKo yAoGHee, ho h HaAemHee, xai< 
nan npH nucaHHH AecnxKOB nyjiefi mojkho nporAHAexb 
OAHH-ABa ny.fifi h noAymixb HeBepHbifi pe3yAbxax. - 



CKOJIbKO BeCMT Be b B03AyX? 

q TO 6bi y6ej.HTbCH, HacKOJibKo ofijierHaioxcH npaKxu- 
MeCKIie BbIHHCJieHHH npH nOJlb30B3HHH CTeneHHbIM H30* 
6pa»:eHHeM Gojibmux uHceji, BbinojiHHM xaKOft pacnex: 
onpe^eJiMM, bo cxojibKO pa3 Macca 3eMHoro uiapa fiojibiue 
Maccbi Bcero OKpy>KaK)mero ero B 03 .n.yxa. 

Ha KaxmbiH kb. caHXHMexp 3eMHoft nOBepxHocxu B03- 
;j,yx uaBux, mu 3HaeM, c chjioh okojio KiuiorpaMMa. 3xo 
03Ha , iaex, hxo Bee xoro cxoji6a axMOCfJjepu, Koxopuu 
onHpaexcH Ha 1 kb. cm, paBeH 1 kz. AxMoc^epHan 060- 
jioHKa 3eMJin Kax 6bi cocxaBJieHa bch H3 xaKHx B03.uyui- 
HHX CXOJl60B; IIX CXOJlbKO, CKOJIbKO KB. CaHXIIMexpOB CO* 
flepxaix nOBepxHocxb Haiueft ruiahexu; cxojibKO x<e 
KiiJiorpaMMOB BecHx bch axMOc$epa. 3arjiHHyB b enpa- 
BOHHHK, V3HaeM, HXO BeJIHHHHa nOBepXHOCXH 3eMH0r0 
uiapa paBHa 510 mjih. kb. km, x. e. 51*10 7 kb. km. 

PaccHHxaeM, CKOJIbKO KBaupaxHbix caHxiiMexpoB b 
KB aupaxHOM KHjiOMerpe. JlHHeftHbiu KiuiOMexp couep>KHx 
1000 m, no 100 cm b KaKuoM, x. e. paBeH 10 5 cm, a kb. 
KHJioMexp co^ep^nx (10 5 ) z = 10 10 kb. caHXHMexpoB. Bo 
Been nOBepXHOCXH 3eMHOro uiapa 3aKjuoHaexcn nosxOMy 

51 • 10 7 -10 10 =51 ■ 10‘ 7 

KB. CaHXHMexpOB. CxOJIbKO JKe KHJIOrpaMMOB BeCHX H 
axMOCiJiepa 3eMJiH. nepeBe^a b xohhu, nojiynHM: 

51 • I0 i7 :1000=51 • I0 17 : 10 3 =51 • 10 17 ~ 3 =51 • 10 14 . 


Macca x<e 3eMHoro uiapa BbipajKaexcn hhcjiom 
6-10 21 XOHH. 

Hxo6bi onpeueJiHxb, bo CKOJIbKO pa3 Hama nJiaHexa 
xniKe.fiee ee B03;iyuiH0ii o6ojiohkh, npoii3BOunM uejieHHe: 

6-10 21 : 51 • 10 ,4 ~ 10®, 


x. e. Macca axMociJiepu cocxaBjinex npHMepHO mhjijihoh- 
Hyio jiojiio Maccbi 3eMHoro uiapa 1 ). 


*) 3Han « 03HawaeT npH6jiH>KeHHoe paBeiicTDO. 
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ropenne 6e3 luian/iemt h «apa 

Ec.hu bh cnpociue y XHMHKa, noneMy ApoBa hah 
yroAb ropHT TOJibKo npn bhcokoh TeMnepaType, oh cxa- 
»eT BaM, hto coeflHHeHHe yrjiepo^a c khcaopoaom npo- 
hcxoaht, CTporo roBopa, npH BCflKofi TeMnepaType, HO 
npH hh3khx TeMnepaTypax npouecc stot npoTexaeT npe3- 
BbiqaHHo Me^JieHHo (t. e. b peaKuino BCTynaeT BecbMa 
He3HaHHTe.nbHoe hhcao M0JieKy.n) h noTORiy ycxoAb3aeT 
ot Hamero HagAioAeHHH. 3aK0H, onpeAeAHromuft cko- 
pOCTb XHMHHeCKHX peaKHHH, TAaCHT, HTO C nOHHJKeHHCM 
TeMnepaTypbi Ha 10° cnopocTb peaKHHH (hhcao ynacTBy- 
ictHHX b Heft MOAexyA) yMeHbuiaeTCH b Aea pa3a. 

FIpHMeHHM CKa3aHHoe k peaKHHH coeHHHeHHH flpe- 
BecuHbi c khcaopoaom, t. e. k nponeccy ropeHHH apob. 
FlycTb npn TeMnepaType nAaMeHH 600° cropaeT emece- 
KyHAHo 1 rpaMM ApeBecHHbi. Bo cxoAbKo BpeMenn cro- 
Pht 1 rpaMM AepeBa npn 20°? Mbi yme 3HaeM, hto npn 
TeMnepaType, KOTopaa Ha 580 = 58-10 rpanycoB Hinne, 
CKopOCTb peaKHHH MeHbUie B 

2 58 pa3, 

t. e. 1 rpaMM AepeBa cropHT b 2 58 cexyHA- 

CkoaBkhm roAaM paBeH Taxofi npoMerKyrox BpeMeHH? 
Mbi MOA<eM npn6AH3HTejIbHO nOACHHTaTb 3T0, He npOH3- 
BOAH 57 nOBTOpHbIX yMHOJKeHHH Ha ABa H ofiXOAHCb 6e3 
AorapmJjMHnecKHX TagAHH. BocnoAb3yeMca TeM, hto 
2*°= 1024 ~ 10 3 . 

CAeAOBaTeAbHo, 

258_ 26o-2_26o . 2 2 = — - 2 60 = — ■ (2 l0 l 6 « — ■ 10 18 
4 4 ' ' 4 ’ 

T. e. OKOAO MeTBepTII TpHAAHOHa cexyHA- B TOAy OKOAO 
30 mah., t. e. 3-10 7 , cexyHA; nosTOMy 

(4- • 10 18 ) : (3 • 10 7 ) = ± • 10 11 » 10‘°. 

XlecHTb MHAAHapAOB act! Bot bo CKOAbKo npuMepHo 
BpeMeHH cropeA gbi rpaMM AepeBa 6e3 nAaMeHH h mapa. 

Eh-ax, AepeBo, yroAb ropHT h npn oSbinHoft TeMnepa- 
Type, ne gyA'y™ BOBce noAoxoxeHbi. EteogpeTeHne opy- 
AHH AOgbIBaHHH OrHH yCKOpHAO 3T0T CTpaUIHO MeAAeH- 
Hbift nponecc b MHAAiiapAbi pa3. 
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1 asHOoSpasH noroaw 

3AAAMA 

ByfleM xapaKTepn30BaTb noroAy toaeko no oAHOMy 
npn3HaKy, — nob-pbiTO ah He6o ofiJiaKaMH haii HeT, t. e. 
CTaHeM pa3JinnaTb jinuib ahh acHbie n nacMypHbie. Kan 
Bbi flyMaeie, mhofo ah npn TanoM ycAOBim bo3mo>kho 
ne^ejib c pa3jnniHbiM nepeflOBaHneM noroAbi? 

Ka3ajiocb 6bi, neMHoro: npoiiAeT iviecHua ABa, n Bee 
KORiGHHaunn acHbix n nacMypHbix AHeii b HeAeJie 6yAyT 
ncnepnaHU; TorAa Hen36e>KHo noBTopHTca oAHa H3 Tex 
KOMfiHHaUHH, KOTOpbie y>K6 HafiAIOAaAHCb npe>KAe. 

FIonpoGyeM, oAHano, tohho noAcmrraTb, CKOAbKo pa3- 
JIHHHblX KOMgHHaAHH B03M0>KH0 npH T3KHX yCAOBHHX. 
3 to —OAHa H3 3aAan, HeoxKHAaHHo npuBOAHiunx k na- 
TOMy MaTeMaTunecKORiy aghctbhio. 

Hiaic cKOJibKHMH pa3JiHHHbiMH cnocoCaMH MoryT na 
oahoh HeAejie nepeAOBaTbca acHbie h nacMypHbie ahh? 

P E III E H H E 

riepBblH Aeilb HeAeAH MO/KeT 6bITb AH60 HCHHH, ah6o 
nacMypHbift; HMeeM, 3HaanT, nona ABe «KOM6HHanHii». 

B Tenemie AByxAHeBHoro nepHOAa B 03 M 0 >KHbi CAe- 
Ayioiiuie nepeAOBamia acHbix h nacMypHbix AHeii: 
acHbifl n acHbin 
acHbin ii nacMypHbiii 
nacMypHUH n acHbiii 
nacMypHbift n nacMypHbift. 

Htoto b Teneime Asyx AHeii 2 2 pa3AimHoro poAa ne- 
peAOBaHHH. B TpexAHeBHbiii npoMemyTOK naxKAaa H3 
neTbipex KOMCnHamra nepBbix AByx AHeii coneTaeTca c 
AByMfl KOM6iiHaunaMH TpeTbero ahh; Bcex poaob iepe- 
AOBaHiiii 6yAeT 

2 2 • 2 = 2 3 . 

B Teaemie neTbipex AHeii hhcao nepeAOBaHnii aoctht- 

HeT 

2 3 • 2 = 2 4 . 

3a naTb AHeii bo3mojkho 2 5 , 3a inecTb AHeii 2 6 h, Ha- 
KOHen, 3a HeAeAio 2 7 = 128 pa3AHHHoro poAa nepeAOBaHiiii. 


_ 
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OTCK),zia cjieflyeT, hto HeAeAb c pa3AHHHbiM nopHA- 
KOM c.neAOBaHHH HCHbix H nacMypHbix AHefi HMeeTCH 128. 
CnycTH 128-7=896 AHefi HeoCxoAHMo aoa>kho iiobto- 
puTbCH oaho H3 npe>KAe CbiBuiHx coneTaHufi; noBTopeHne, 
K0He«iH0, Mo>KeT cjiyqHTbCH H paHbuie, HO 896 AHefi — 
cpoK, no HCTeneHnn KoToporo Tanoe noBTopeHne Hen3* 
CejKHo. H oCparao: MomeT npoft™ ueAbix ABa roAa, Aa- 
>ne 6oAbme (2 roAa h 166 AHefi), b TeneHne KOTopbix hh 
OAHa ne/iejiH no noroAe He CyAeT noxoxca Ha Apyryio, 

3aM0K C CCKpGTOM 

3 A A A H A 

B oahom coBeTCKOM y i ipe>KAeHHii oCHapyjKeH 6 ma 
HecropaeMbin mnaij), coxpaHHBiuHficH c AopeBOJUomioH- 
HblX AeT. OTbICKaACH H hVHOH K HeMy, HO HT 06 bI HM BOC- 
n0Ab30BaTbCH, HJ'>KHO 6bIAO 3HaTb CeKpeT 3aMKa; ABepb 
uma^a oTKpbiBaAacb AHLUb TorAa, KorAa HMeBuinecn Ha 
ABepn 5 Kpy>KKOB c aA(J)3BHTOM Ha hx o6oAax (36 6 yKB) 
ycTaHaBAHBaAHcb Ha onpeAeAeHHoe caobo. Tan Kan hii- 

KTO 3T0r0 CAOBa He 3H3A, TO, HTo 6 bI He B3AaMbIBaTb 
uiKaCpa, peuieHo 6 mao nepenpoCoBaTb Bee KOMCnHamni 
6 yKB b KpyjKKax. Ha cocTaBAeHne oahoh K 0 M 6 nnamni 
Tpe 6 oBaAocb 3 cenyHAbi BpeivieHH. 

MOJKHO All IiaAeHTbCH, HTO LUKac}) 6yABT OTKpbIT BTe* 
nenne Camaohujiix 10 paGonux AHefi? 

PEIUEHIIE 

nOACHIITaeM, CKOAbKO BCeX CyKBeHHbIX KOMClIHamm 
Ha ao 6 hao nepenpo6oBaTb. 

KaxcAaa H3 36 6 >-kb nepBoro Kpy>KKa MO>xeT cono- 
CTaBAHTbCH C K3JKAOH H3 36 6yKB BTOpOTO Kpy>KK3. 3Ha-> 
VHT, AByxCyKBeHHbIX KOMOnnaUHH B03M0JKH0 


K KajKAOH H3 3THX KOM 6 HHaiUlfi MOJKHO npHCOeAH- 
HHTb AiogyK) H3 36 6 yKB TpeTbero Kpyxao. noaTOMy 
TpexCyKBeHHbIX KOM 6 nHaUHH B03M0>KH0 

36 2 • 36 = 36 s . 

TaKHM x<e o6pa30M onpeAeAHew, hto neTbipexgyKBeH- 
HblX KOMgHHaHHH MOJKeT 6bITb 36 4 , nHTH6yKBeHHbIX 36 5 
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hah 60466 176. Mto6h cocTaBHTb sth 60 c ahiuhhm mha- 
ahohob KOMgHHaunH, noTpefioBaAocb 6bl BpeMeHH, CHH- 
Taa no 3 cexyHAbi Ha Ka>K/ryio, 

3-60466 176=181398 528 

ceKyHfl. 3 to cocTaBjiaeT 6o.nee 50 000 nacoB, hah non™ 
6300 BOCbMHnacoBbix paOonnx TiHeft — 6o/iee 20 AeT. 

3HaHHT, maHCOB Ha TO, HTO UIKa(}) 6yfleT OTKpbIT B 
TeneHne gjiH^anuinx 10 pa6o™x AHeii, HMeeTCH 10 Ha 
6300, hah oflHH H3 630. 3to oneHb MaAaa BepoHTHocTb. 

CjenepuMH BeiiocMneflHCT 

3AHAMA 

JJo HeAaBHero BpeMeHH xa>KAOMy BeAocuneAy npn- 
CBanBajicH HOMep noAofiHO TOMy, nan sto AOAaeTcn aah 
aBTOMamuH. 3 th HOMepa 6 hah mecTH3HanHbie. 

HeKTo xynnA ce6e BeJiocHne/i, Hcefian BbiymiTbca 
e3AHTb Ha HeM. BjiaAeJieu BeAOCHneAa 0Ka3aACH Ha peA- 
KocTb cyeBepHbiM ne.TOBeKOM. Y3HaB o cymecTBOBaHHH 
noBpe>KAGHHH BeAocuneAa, HMeHyeMoro «BocbMepKOH», 
oh penJHA, hto yAa^H eMy He 6yAeT, ecAH eMy Aoera- 
HeTCH BeAOCHneAHblH HOMep, B KOTOpOM OyAGT XOTb OAHa 
Hucjipa 8. OAHano, hah 3a noAyneHneM HOMepa, oh yTe- 
iuaA ce6a CAeAyiomwM paccyJKAenHeM. B HanHcaHHH 
Ka>KAoro HHCAa MoryT ynacTBOBaTb 10 imtjip: 0, 1, ... , 9. 

M3 HHX «HeCHaCTAHBOH» HB/ineTCfl TOAbKO UH(})pa 8. no- 
STOMy HMeeTCH AHHIb OAHH HI3HC H3 ACCHTH 3a TO, HTO 
HOMep OKameTCH «HeCHaCTAHBbIM». 

ripaBHAbHo ah 6biAo 3 to paccy>KAeHHe? 

P E III E H H E 

Bcero HMeAocb 999 999 HoMepoB: ot 000 001, 000002 
h t. A. AO 999 999. rioACiirraeM, CKOAbKO cymecTByex 
«cnacTAHBbix» HoMepoB. Ha nepBOM MecTe MoxceT cTOHTb 
AK)6aH H3 AOBHTH «CHaCTAHBbIX» HH(})p: 0, 1, 2, 3, 4, 5, 
6, 7, 9. Ha BTopoM — TaKH<e AioCas H3 sthx aobhth 
UH(J) p. nosTOMy cymecTByeT 9-9=9 2 «cnacTAHBbix» 
AByX3HaiHbIX KOMgHHaHHH. K KajKAOH H3 3THX KOm6h- 
HauHH moxkho npiniHcaTb (Ha TpeTbeM MecTe) Aiogyio H3 
AeBHTH HH^p, Tax HTO «CHaCTAHBbIX» TpeX3HaHHbIX KOM- 
gHHaUHH B03MOAKHO 9 2 -9 = 9 3 . 
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TaKHM >Ke o6pa30M onpeflejiaeM, hto hhcjio uiecTH- 
3Hamibix «cHacTJiHBbix» KoMgHHauHH paBHo 9®. Cjienyer, 
o^HaKo, ywecTb, hto b sto hhcjio bxoaht K0M6HHau.HH 
000 GOO, KOTopaa HenparoOTa b KanecTBe BejiocHneAHoro 
HOMepa. TaKHM 06pa30M, HHC^IO «CHaCTJIHBbIX» BeJIOCH- 
ne^Hbix HOMepoB paBHo 9®—1=531 440, hto cocTaBjiaeT 
HeMHorHM 6oJiee 53% Bcex HOMepoB, a He 90%, Kan 
npeAnojiaraji BejiocHneflHCT. 

npe^ocTaBjiaeM HHTaTejno caMocTOHTejibHo yfie^HTbca 
B TOM, HTO epe^H CeMH3HaHHbIX HOMepoB HMeeTCH goJibine 
«HecqacTjiHBbix» HOMepoB, neM «cHacTJiHBbix». 

Htoi-h noBTopHoro yaBoeunfi 

Pa3HTejibHbifi npHMep qpe3BbmaiiHo ObiCTporo B 03 pa- 
CTaHHH C3M0H MajieHbKOH BeJIHHHHbl npil nOBTOpHOM ee 
yABoeHHH naer o6m.eH3BecTHaa jiereHfla o Harpa^e H30- 
OpeTaTejno maxMaraoH HrpH 1 ). He ocTanaBJiHBaacb Ha 
3 tom KjiaccHaecKOM npHMepe, npiiBe^y flpyrne, He CTOJib 
UIHpOKO H3BeCTHbie. 

3 Ail AHA 

HH(})y3opHH napaMeuHH Kam^bie 27 nacoB (b cpeA* 
neM) AejiHTca nonojiaM. Ec^ih 6bi Bee HapomAaiomHecH 
TaKHM o6pa30M HH(J)y30pHH OCTaBaJIHCb B JKHBbIX, TO 
CKOJIbKO nOHaAOfiHJIOCb 6bl BpeMeHH, HToCbl nOTOMCTBO 
oahoh napaMeumi 3aHHJio oObeM, paBHbiii oCbeMy 
CojiHua? 

flaHHbie ajih pacneTa: 40-e noKOJietme napaMeunfi, He 
nornOaiotHHX noc.ne AejiemiH, 3aHHMaeT b o6-beMe 1 tiy6. m\ 
o6beM CojiHua npiiMeM paBHbiM 10 27 tcy6. m. 

PEHIEHHH 

3a^aMa cboahtch k TOMy, hto6m onpeAejiHTb, CKOJib* 
ko pa3 HyjKHo yABaHBaTb 1 ny6. m, hto6h nojiynHTb 
o6-beM b 10 27 Ky6. m. JlejiaeM npeo6pa30BaHna: 

10 27 =(10 3 ) 9 «(2 10 ) 9 =2 90 , 

TaK iok 2 10 s«1000. 

3Ha'niT, copoKOBoe noKOJienne aojijkho npeTepneTb 
euxe 90 AeJieHHH, HToObi BbipacTH ao oOteMa CojiHua. 


') Cm. mok) KHHry «^HBan MaTeMaTiiKa», tm VII. 
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06mee HHcno noRo-nenjiSi, cninaa ot nepBoro, paBHo 
40+90=130. JlerKo cocHHTaxb, hto sto npoH3oiifleT Ha 
147-e cyTKH. 

3aMeTHM, HTO (JaKTHHeCKH QflHHM MHKpo6HOJIOrOM 
(MeiajibHHKOBbiM) Ha6.niofla.nocb 8061 fle-neHiie napaMe- 
uhh. npe^ocTaBJiHK) HHTafe.nio caMOMy paccnirraTb, na- 
koh KOJiocca.nbHbiH o6x.eM 3aHH.n0 6bi rioc.neflnee nomne- 
iine, ecjin 6bi hh oflHa HH$y3opHH H3 SToro Ko.nunecTBa 
He noni6jia... 

Bonpoc, paccMOTpeHHuft b stoh 3aflane, mojkho npe.n- 
JIO>KHTb, TaK CKa3aTb, B oCpaTHOM BHfle: 

Boo 6 pa 3 HM, hto Harne Cojnme pa 3 fle.nn.nocb nono- 
jiaM, nojioBHHa Tanme pa 3 fl.ejiH.nacb nonojiaM n t. fl. 
CKOJIbKO nOHaflOOHTCH T3KHX fle.neHHH, HToCbl nojiynii- 
JIHCb HaCTHUbI BeJIHHHHOH C IIH(J)y30pHK)? 

XOTH OTBeT yme H3BeCTeH HHTaTeJIHM — 130, OH Bee 
me nopamaeT cBoeio Hecopa3MepHoii cnpoMHocTbio. 

MHe npefl.no>KiiJiH Ty me 3aflany b Taicoft (popMe: 

JIhctok CyMarn pa3pbiBaioT nonojiaM, oflHy H3 no.ny- 
neHHbix noJioBHH CHOBa fleflHT nonojiaM A t. fl. CnoJibKO 
noHafloCiiTCH flejieHffi, htoOh no.nyHHTb nacTimbi aTOM- 
HblX pa3MepOB? 

ZIonyCTHM, HTO CyMaJKHblH .nHCT BeCHT 1 a, II npHMCM 
fljiH Beca aTOMa BeflHHHHy nopHflica Tan Kan b no- 

c.nefliieM BbipameHHH Momiio 3aMeHHTb 10 24 npnOjiH- 
meiiHo paBHbiM eMy BbipameimeM 2 80 , to hcho, hto 
fle.neHiiii nonojiaM noTpeOyeTCH Bcero 80, a BOBce He 
MH.n.nnoHbi, Kan npiixofliiTCH imorfla cJibimaTb b OTBeT 
Ha BOnpOC 3TOH 3aflaHH. 

B MH/uiH 0 Hbi pa3 fibicipee 

3ji eKTpHnecKH h npn6op, Ha3biBaeMbifi fpiirrepoM, 
coflepmiiT flBe 3JieKTpoHHbie jiaMnbi *) (t. e. npHMepHo 
TaKiie jiaMiibi, KOTopbie npiiMeHHiOTCH b pafliionpHeMHH- 
Kax). Tok b Tpurrepe mo>kct hath TO.nbKo nepe3 oflHy 
.naMny: jih6o nepe3 «.neByio», jih6o nepe3 «npaByio». 
Tpurrep HMeeT flBa KOHTaKTa, k kotopmm MomeT 6biTb 


l ) CymecTBO .nejia He mchctctch, ecjin bmccto sjieKTpoiiHbix jiaMn 
ncno.nb3yioTCfi TpaH3HCTOpw hjih TaK na3biBaeMbie TBepflbie (njieHon- 
Hbie) cxeMbi. 
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H3Biie no^Be^eH KpaTKOBpeMeHHbin ajieKTpimecKHH cnr- 
naji (nMnyjibc), h HBa KomaKTa, «iepe3 KOTopbie c 
Tpurrepa nocTynaeT oTBeTHbift HMnyjibc. B momcht npn- 
xoita H3BHe sjieKTpnnecKoro HMnyjibca Tpnrrep nepeKjno- 
•jaeTca: JiaMna, nepe3 KOTopyio meji tok, BbiKjnonaeTcn, 
a tok HaHHHaeT huth yme iepe3 npyryio JiaMny. Otbbt- 
Hbin HMnyjibc noAaeTCH TpmrepoM b tot MOMeiiT, Kor.ua 
BbiKjnoqaeTCH npaBan JiaMna n BKjnonaeTCH JieBan. 

IlpocjieitiiM, Kan gyzieT pagoTaTb Tpurrep, ecjin KHe- 
My no^BecTH ojuih 3a .zipyrnM HecnojibKo 3JieKTpnnecKHX 
HMnyjibcoB. ByfleM xapaKTepn30BaTb cocTonmie Tpnrrepa 
no ero n p a b o h jiaMne: ecjin tok nepe3 npaByio JiaMny 
He HfleT, to CKajKeM, «ito Tpnrrep HaxojiHTCH b «no- 
JiojKeHHH 0», a ecjni tok nepe3 npaByio jiaMny iweT,— 
to b «noJio>KeHiin lx>. 


0 O 

/JepBOHmaAbNoe noAaxceHiie O 



O 0 

I-fiiutnyAbc 


JlocAe nepeoeo uMnyAbca: r/aAowceHue / 

UMfiyAbC 

$ O 

2-UUM/iyAbC 




flocAe emcpeeo lumyAbca • noAco/ceaue O 
u nodava o/naem/taeo UMnyAtca 


Phc. 1. 

IlycTb nepBOHanajibHo Tpurrep Haxoflibnca b nojio- 
weHnii 0, t. e. tok meji nepe3 JieByio jiaMny (puc. 1). 
FtocJie nepBoro HMnyjibca tok gyneT hath nepe3 npa- 
Byio JiaMny, t. e. Tpnrrep nepeKjnomiTCH b nojiomeHHe 1. 
ripn 3tom oTBemoro HMnyjibca c Tpnrrepa He nocTymiT, 
TaK KaK OTBeTHblH CHTHajI nOHaeTCH B MOMeHT BblKJIIO- 
MemiH npaBon (a ne JieBofi) jiaMnbi. 

IlocJie BToporo HMnyjibca tok gyneT hath yme nepe3 
JieByio JiaMny, t. e. Tpnrrep cHOBa nona.neT b nonowe- 

2 51■ II. flepejibMaH 






Hue 0. OflHaKo npH stom TpHrrep noAacT OTBeTHbifi cnr- 
Haji (HMnyjibc). 

B' pe3yJibTaTe (nocJie Aeyx iiMnyAbcoB) Tpurrep 
CHOBa npH^eT k HanaAbHOMy coctohhhio. HosTOMy nocJie 
TpeTbero mvmyjibca TpHrrep (nan h nocJie nepBoro) no- 
na^eT b noAo>KeHHe 1, a nocJie neTBepToro (nan unocAe 
BToporo) — B noJiojKeHHe 0 c oflHOBpeMeHHOH noAanen 
oTBeTHoro cuniajia n t. a- nocJie Ka>KAbix AByx HMnyAb- 
cob coctohhhh Tpurrepa noBTopnioTCH. 

IlpeACTaBHM ce6e Tenepb, uxo HMexoTCH HecnoAbKO 
TpurrepoB h hto HMnyAbcbi n3BHe noABOA«TCH k nepBOMy 
TpHrrepy, oTBeTHbie HMnyAbcbi nepBoro Tpurrepa noABO- 
Ahtch ko BTopoMy, oTBeTHbie HMnyAbcbi BToporo K 
TpeTbeMy u t. a. (Ha puc. 2 Tpurrepbi pacnoAomeHbi 


Phc. 2. 


ohhh 3a ApyraM cnpaBa HaAeBo). FlpocAeAHM, nan 6y- 
AeT pafioTaTb Tanaa uenonKa TpHrrepoB. 

IlycTb cHanaAa Bee TpHrrepbi HaxoAHAiicb b noAO- 
xceHHHX 0. HanpnMep, a^h uenoHKH, cocToamefi H3 naTH 
TpurrepoB, mh hmcah KOMCnHanHio 00000. IlocAe nep-- 
Boro HMny-nbca nepBbifl TpHrrep (caMbift npaBbifl) nona- 
AeT b noAOJKeHHe 1, a Tax nan oTBeTHoro HMnyAbca npH 
3tom He 6yAeT, to Bee ocTaAbHbie Tpurrepbi ocTanyTca 
b noAOJKeHHHx 0, t. e. nenoiKa 6yAeT xapaKTepii30BaTb* 
ch KOMgHHamiefl 00001. IlocAe BToporo HMnyAbca nep- 
Bbifi TpHrrep bhkaiohhtch (nonaAaeT b noAO>KeHHe 0), ho 
noAacT npn stom OTBeTHbifi nivinyAbc, OAaroAapa neiviy 
BKAIOHHTCH BTOpoft TpHrrep. OcTaAbHbie Tpurrepbi OCTa- 
HyTCH B nOAO>KeHHHX 0, T. e. nOAyMIITCH KOMOmiamiH 
00010. IlocAe TpeTbero HMnyAbca bkaiohhtch nepBbifl 
TpHrrep, a ocTaAbHbie He H3MeHHT cbohx noAO>KeHiifi. 
Mbi 6yAeM iiMeTb KOMOHHamno 00011. FlocAe neTBepToro 
HMnyAbca bhkaiohhtch nepBbifl Tpurrep, noAaB OTBeT¬ 
Hbifi CIirHaA; OT 3T0ro OTBeTHoro HMnyAbca BblKAIOAIITCH 
btopoh TpHrrep h Taxwe AacT OTBeTHbifi liMnyAbc; Ha- 
Koneu, ot 3Toro nocAeAHero HMnyAbca bkaiohhtch Tpe- 
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00U)() PHrreP B P e %'-TbTaTe Mbi noJiyqHM KOMCHHaumo 

AHajioraqHbie paccy>KAeHHH mo>kho npoAOAmaTb n 
flajiee. EIocmotphm, mo npH stom noAyqaeTcn: 


1- H 

2- ft 

3- R 

4- fl 

5- h 

6- h 

7- h 

8- fl 


HMnyjibc — KOMfiHHauHfl 00001 
» » 00010 

» » 00011 

» » 00100 

» » 00101 

» » 00110 

» » 00111 

» » 01000 


Albi bhahkt, mo uenowKa TpurrepoB «cqHTaeT» noAaH- 
Hbie H3BHe carHajibi h CBoeo6pa3HbiM cnoco6oM «3ana- 
cbiBaeT» whcjio sthx curHajioB. HeTpy^Ho bhacth, wto 
«3amicb» imcjia noAaHHbix HMnyjibcoB nponcxoAHT He 
B npiIBblHHOH Hac AGCHTHqHOH CHCTeMe, a B ABOHH- 
H O H CHCTeMe CHHCJieHHH. 

BCHKOe HHCAO B ABOHqHOH CHCTeMe CHHCJieHHH 3anH- 
cbiBaeTca HyjiHMH h CAHHHuaMH. EAHHHua cjieAywmero 
pa3pH^a He b Aecmb pa3 (nan b oCbiqHoft AecHTHqHoii 
33HHCH), a TOJIbKO B AB3 pa3a OoAbHie ejlHHHHbl npe^bl- 
Aymero pa3p?ma. EAHBaua, CTOHmaH b abohhhoh 3anncH 
Ha noc.Te/xneM (caMOM npaBOM) MecTe, ecTb oSbiqHas 
eAHHiiua. E^HHiiua cjieayiomero pa3pHAa (Ha btopom 
M ecTe cnpaBa) 03HaqaeT AsofiKy, cAeAyromaa eAHHima 
03HaqaeT qeTBepKy, 3aTeM BocbMepKy h t. a. 

HanpiiMep, qnc.no 19=16 + 2+1 3anHmeTCH b aboha- 
IIOH CHCTeMe B BHAe 10011. 

HTaK, uenoqKa TpurrepoB «noAcqnTbiBaeT» hhcao no- 
AanHbix cHrHaAOB h «3anHCbiBaeT» ero no abohahoh ch- 
CTeMe cqncAeHHH. Otmcthm, ato nepeKAioqeHHe Tpnr- 
repa, t. e. perHCTpaHHH oahoto npaxoAHmero HMnyAbca, 
npOAOAWaeTCH BCero... CTOMHAAHOHHbie ao AH 
c e k y h a w! CoBpeMeHHbie TpHrrepHbie cactahkh MoryT 
«noAcqHTbiBaTb» a€c»trh mhaahohob HMnyAbcoB b ce- 
KyHAy. 3 to b MHAAHOHbi pa3 CbicTpee, qeM cqeT, koto- 
pbiH Mo>xeT npoBOAHTb qeAoBeK 6e3 bchkhx npufiopoB: 
17,33 qeAOBeKa mojkct oTqeTAHBo pa3AnqaTb curHaAbi, 
CAeAyiomne Apyr 3a ApyroM He qame, qeM qepe3 0,1 cen. 

2 * 


19 




Ecah cocTaBHTb uenowKy H3 ABaAua™ TpurrepoB, 
t. e. 3anncbiBaTb wnc.no noAaHHbix cHraaAOB He 6oJiee 
weM flBa/waTbK) umJjpaMH abohahoto pa3Aox\eHHH, to 

MO>KHO «CWHT3Tb» AO 2 20 -1; 3TO WHCAO SoAbllie MHAAH- 

OHa. Ecah >Ke cocTaBHTb uenowKy H3 64 TpurrepoB, to 
MOJKHO 3anHCaTb C HX nOMOUXbK) 3H3MeHHT0e «IliaXMaT- 
noe WlICAO». 

B03M0JKH0CTb nOACWHTbIBaTb MHJIAHOHbl CHTHaAOB B 

cenyHAy oweHb Ba>KHa aah 3KcnepnMeHTaAbHbix pagoT, 
othochiahxch k HAepHoft (J)H3HKe. HanpuMep, MO>KHO 
nOACWHTHBaTb WHCAO WaCTHU, TOTO HAH HHOTO BHAa, Bbl' 
AeTaiomux npn aTOMHOM pacnaAe. 

10000 A6HCTBHH b ceKyH/iy 

3aMewaTeAbHO, wto TpHrrepHbie cxeMbi no3BOAHiOT 
Taicxce npoH3BOAHTb AeflcTBHH HaA WHCA3MH. Pac- 
CMOTpHM, HanpuMep, nan mojkho ocymecTBHTb cAoxce- 
mie Aeyx wuceA. 

ElycTb Tpii uenowKH TpHrrepoB coeAHHeHbi Tax, xax 
yxa3aHo Ha pnc. 3. BepxHHH uenowKa TpHrrepoB cxyxurr 



AAx 3anncH nepBoro CAaraeMoro, BTopaa uenowKa —aah 
3anHCH BToporo CAaraeMoro, a hhxchhh uenowKa — aah 
noAyweHHH cyMMbi. B momcht BKAioweHHH npngopa Ha 
TpHrrepbi Huxaiefi uenowKH npnxoAHT HMnyAbCbi ot Tex 
TpurrepoB BepxHefi h cpeAnefi uenowex, KOTopwe Haxo- 1 
AHTCH B nOAOJKeHIIH 1. 

riycTb, iianpHMep, xax sto yKa3aHO Ha pnc. 3, b 
nepBbix Aeyx nenowxax 3anHcaHbi cAaraeMbie 101 h 111 
(ABonwHaH CHCTeMa cwncAeHHH). TorAa Ha nepBbift (ca- 
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Mbift npaBbift) TpHrrep HHamefi uenoHKH npHxoanT (b mo- 
MeHT BKJiKmeHHH npn6opa) ,HBa HMnyjibca: ot nepBbix 
TpmrepoB Kaxcaoro H3 cjiaraeMbix. Mbi yxce 3HaeM, mo 
b pe3yjibTaTe noJiyneHHH aByx HMnyjibcoB nepBbiii Tpur- 
rep ocTaHeTca b noaoKemin 0, ho aacr oTBeTHbift hm- 
nyjibc Ha BTopoft Tpurrep. KpoMe Toro, Ha BTopofi Tpnr- 
rep npHxoaHT cnrHaji ot BToporo CJiaraeMoro. TanuM 
o6pa30M, Ha BT/opofi TpHrrep npuxoaHT aBa HMnyjibca, 
BCJieacTBHe qero BTopofi TpHrrep onaxteTca b nojioxce- 
hhh 0 h nouuieT OTBeTHbift HMnyjibc Ha Tperaft Tpurrep. 
KpoMe Toro, Ha Tperaft Tpurrep npnxoa«T eme aBa hm- 
nyabca (ot Kaxcaoro H3 caaraeMbix). B pe3yjibTaTe no- 
JiyneHHbix Tpex cnrHajiOB Tperaft TpHrrep nepeftaeT 
b noaoxceHne 1 n aacT oraerabifi HMnyjibc. 3 tot oraeT- 
Hbifi HMnyabC nepeBoaHT HeTBepraift Tpurrep b noaoxce- 
HHe 1 (apyrax cnrHaaoB Ha Heraepraift Tpurrep He no- 
CTynaeT). TarniM o6pa30M, H3o6paxreHHbift Ha puc. 3 
npn6op BbinoaHHJi (b asonnHoft CHCTeMe CHHCJieHna) 
cjioxteime aByx racea «CToa6nKOM»: 
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Han B aeCHTHHHOH CHCTeMe: 5 + 7=12. OTBeTHbie HM- 
nyabcbi b HHxmefi Henonne TpHrrepoB cooTBeTCTByiOT 
TOMy, «rro npHfiop nan 6bi «3anoMHHaeT b yMe» oaHy 
eaunimy M nepeHocuT ee b caeayromuft pa3p«a, t. e. 
BbinojiHHeT to >xe, mo mm aeJiaeM npH caoxteHHH «CToa~ 
6 hKOM». 

Ecjih 6bi b Kaxcaofi Henonxe 6biao He 4, a cnaxceM, 
20 TpurrepoB, to mo>kiio 6bi.no 6bi npoH3BoaHTb cao- 
ateHHe micea b npeaeaax MnaanoHa, a npn 6oabmeM 
tincae TpurrepoB mojkho CKaaabiBara eme 6oabiuHe 
micaa. 

3aMeTHM, HTO B aefiCTBHTeJIbHOCTH npn6op a-HB b hi- 
fi oaHeHHH c.no>Kenna aoaJKen HMeTb necKo.nbKo 6o.nee 
caoxmyio cxeMV, neM Ta, KOTopaa H3o6pa>KeHa Ha puc. 3. 
B nacTHocTH, b npn6op aoaxmbi 6biTb BKaioHeHbi oco- 
6bie ycTpoftcTBa, ocymecraaaiomne «3ana3abiBaHne» 
cnrHaaoB. B caMOM aeae, npn ynasaHHoft cxeMe npn- 
6opa CHrHaabi ot o6ohx caaraeMbix npHxoam Ha nep- 
Bbift TpHrrep mixmeft uenonKii ojHOBpeMeHHo (b 
MOMeHT BKJHOneHHH npH6opa), B pe3yabTaTe o6a 
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curHaJia coJibioTca BMecTe h Tparrep BocnpHMeT hx naK 
oflHH curaaJi, a He nan ABa. Bo H36e>KaHHe stoto ny- 
who, HToGbi cHraaJibi ot cjiaraeMbix npHXOAHAH He oaho- 
BpeMeHHo, a c HenoTopbiM «3ana3^biBaHHeM» oahh nocjie 
Apyroro. Hannane t3khx «3ana3AbiBaHHii» npHBOAHT K 
TOMy, hto cjioweHHe flByx iHcen TpeSyeT 6oJibiuero Bpe- 
MeHH, HeM perHCTpauHH oahoto curHaJia b TpHrrepHOM 
cneT^HKe. 

H3MemiB cxeMy, mojkho 3acTaBHTb npaCop Bbinon- 
HBTb He cjioweHHe, a BbiHHTaHHe. Mojkho Tanwe ocyme* 
ciBHTb yMHo>KeHHe (oho cboahtch k nocjieaoBaTejibHOMy 
BbinOJIHeHHIO CJIOWeHIIH H nOSTOMy TpefiyeT B HeCKOJIbKO 
pa3 6oJibiue BpeMeHH, aeM cJiowenne), AeneHHe h npy- 
rae onepaUiiii. 

YcTpoHCTBa, o KOTopbix roBopujiocb Bbiuie, npiiMe- 
IIHIOTCH B COBpeMeHHbIX BblHHCJIHTeJIbHblX MauiHHax, 3 th 
M aHJHHbl MOryT BblnOJIHBTb JieCBTKH H nawe COTHH Tbl- 

cbh neficTBiiH Han 'imviaMii b onHy cenyHny! A b Hena- 
jienoM SynymeM 6ynyx co3flaiibi MamiiHbt, paccairraH- 
Hbie Ha BbinoJiHeHiie mhjijiiiohob onepamiH b cenyHAy. 
Ka3aJiocb 6bi, hto Tanaa ronoBOKpyjKHTenbHaa cKopocTb 
BbinoJiHeHiia achctbhh hh k aeMy. Kanaa, HanpnMep, 
MOJKeT (jHTb pa3HHUa B TOM, CKOJIbKO BpeMeHH MaiHHHa 
6yneT B03BonnTb b KBanpaT 15-3HaaHoe hhcjio: onHy 
necaTHTbicaaHyio aojifo cenyunbi hah, cnaweM, aeTBepxb 
cenyunbi? H to h npyroe nonaweTca HaM «MrHOBeHHbiM» 
peuiertneM 3anaaH... 

Onnano He cneniHTe c BbiBonaMH. Bo3bMeM TaKofi 
npHMep. XopouiHH maxMaTHCT, npewne aeM cneJiaTb 
xofl, aHajiH3HpyeT AecaTKH h nawe cothh B03M0JKHbix 
BapHaHTOB. Ecjih, cnaweM, HCCJienoBaHHe oaho'to Ba- 
pnaHTa Tpe6yeT HecKOJibKHX cenyHA, to Ha pa36op cothh 
B apnaHTOB HyjKHbi MHHyTbi h AccaTKii MHHyT. HepeAKo 
(jbmaeT, hto b cjiojkhhx napTiiax iirpoKH nonanaKJT b 
« ueHTHOT», t. e. BbiHywneHbi (jbicrpo nejiaTb xoah, Tan 
Kan Ha ofinyMbiBaHHe npenbin>tunx xoaob ohh 3aTpa- 
thjih noHTH Bee nonoJKeHHoe hm BpeMa. A hto, ec.au hc- 
cJienoBaHHe BapnaHTOB uiaxMaTHofi napTim nopyaHTb 
MaiiiHHe? Benb, nenaa Tbicami BbimicneHiifi b cenyHny, 
MauiHHa HCCJienyeT Bee BapnaHTbi «MrHOBeHHO» h hh- 
Korna He nonaneT b ueiiTHOT... 

Bbi, KoHeaHo, B03pa3HTe, hto oaho nejio— Bbmticne- 
hhh (xotb 6bi ii oaeHb cjiowHbie), a npyroe nejio — nrpa 
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b maxMaTbi: MamuHa ne MoweT 3Toro ^ejiaTb! Be^b 
niaxMarHCT npn Hccjie^oBaHHH BapnanTOB He cBHTaeT, 
a nyMaei! He 6yaeM cnopHTb: mh eme BepHeMcn k 
3TOMy Bonpocy nn>Ke. 

HmCIIO B03M0>KHblX UJaXMaTHbIX napTHH 

SaftMeMCH npnojiH3HTejibHbiM no^cqeTOM HHCjia pa 3 - 
jihhhhx maxMaTHbix naprafi, KaKHe Boo6me MoryT 6biTb 
CHrpaHbi iia inaxMaraofi ^ocne. Tobhhh nojicneT b stom 
cjiynae HeMbicjiHM, ho mh no3H3KOMHM BHTaiejiH c no* 
nbITKoft npHfijlHHCeHHO OUeHHTb BeJIIIHHHy HHCJia B03M0>K- 
Hbix maxMaTHbix naprafi. B KHHre SeJibraficKoro MaTe* 
MaTHKa M. KpafmiiKa «MaTeMaTHKa nrp h MaTeMara- 
wecKHe pa3BJieHeHHH» HaxoflHM TaKofi noncneT: 

«npn nepBOM xofle 6ejibie HMeiOT BbiSop H3 20 xojiob 
(16 XO^OB BocbMH nerneK, Kaxgian h 3 KOTopbix Mo>KeT 
nepeflBHHVTbCH na oaho hjih Ha abz nojm, h no abb 
xo^a Kancfloro kohb). Ha na>K.n.bift xoa Sejibix nepHHe 
MoryT oTBeTHTb oflHHM H3 Tex >xe 20 XOflOB. ConeTan 
Ka>KAbiH XOA Sejibix c KaambiM xo^om nepHbix, HMeeM 
20*20 = 400 pa3JinBHbix naprafi nocjie nepBoro xo^a 
Kan<flofi CToponbi. 

noc,ie nepBoro xoaa bhcjio bo3moh?hhx xo^ob yBe- 
JiHHHBaeTCH. Ecjih, HanpHMep, Sejibie c^ejiajin nepBbifi 
xofl e2—e4, ohii .zuih BToporo xo^a HMeiOT Bbi6op H3 
29 xo^ob. B ^ajibHefimeM bhcjio B03MO>KHbix xo^ob eme 
SoJibme. CXzuiH TOJibKo (})ep3b, ctob, HanpHMep, Ha nojie 
d5, HMeeT BbiSop H3 27 xo^ob (npe^noJiaran, bto Bee 
no,iH, nyaa oh Mo>KeT CTara, cboSo^hh). OflHaKo pa,zni 
ynpoLueHHB pac i iera Sy^eM ^epjKarbCH cjie^yioiUHX cpeA- 
hhx HHceJi: 

no 20 B03Mo>KHbix xoaob jyin o6eHx CTopoH npH nep* 
Bbix nnra xo^ax; 

no 30 B03Mo>KHbix xo^ob ^jih o6enx CTopon npn no- 
cjie^yiomHx xo^ax. 

npHMeM, KpoMe Toro, bto cpe^Hee hhcjio xo^ob Hop-* 
MajibHofi napran paBHo 40. Toraa .zuih nncjia bo3Mo>k- 
hhx naprafi Hafi^eM Bbipa>KeHHe 

(20 • 20) 5 * (30*30) 35 ». 

Hto6h onpe^ejiHTb npH6jiH>KeHHo Bejin«niHy 3Toro bh- 
paJKeHHH, nojib3yeMCH cjie^yiouuiMH npeo6pa30BaHH«Mii 



h ynpomeHHHMH: 

(20 • 20 ) 5 • (30 • 30) 35 =20 10 • 30™=2“ • 3 70 • 10 80 . 

3aMeHneM 2'° 6 jih 3 khm eMy hhcjiom 1000, t. e. 10 3 , 
Bbipa>KeHne 3™ npe^craBJiaeM b BHue 

37o = 3 68 . 32 ^ 10 ( 3 4 ) 17 ~ 10 ■ 80 17 = 10 • 8 17 - 10 17 = 2 51 • 10 ,8 = 

rn 2 ( 2 10 ) 5 - 10 18 ~ 2 . 10 15 - 10 18 = 2 - 10 33 . 

CjiejiOBare.nbHO, 

(20 • 20 ) 5 • (30 • 30) 35 ~ 10 3 • 2 • 10 33 - 10 80 =2 - 10 116 . 

Macao aro ocTaBJiaeT ^ajieKO no3a^n ce6a JiereHflap- 
Hoe MHomecTBO nmeHHHHbix 3epeH, iicnpomeHHbix b 
H arpaay 3 a H3o6peTeHne maxMaTHoft nrpbi (2 64 —1 ~ 
rs18-10 18 ). Ecjiii 6bi Bee HaceneHne 3eMHoro rnapa 
Kpymbie cyTKH nrpajio b waxMaTbi, nejiaa e>Kece- 
KyHflHO no o^HOMy xoay, to ^jih ncnepnaHnn Bcex B03- 
MOJKHbix maxMaTHbix napran Tanan HenpepbiBHan noro- 
JiOBHan nrpa AOJiMHa 6bUia 6bi .zyiHTbCH He MeHee 10 100 
BeKOB! 

CexpeT uiaxMaTHoro aBTOMaia 

Bbi, BepoHTHO, oneHb ynuBHTecb, y3HaB, hto Henorfla 
cymecTBOBajin maxMaTHbie aBTOMaTbi. JJeHCTBHTeJibHO, 
KaK npHMHpHTb 3TO C TeM, HTO MHCJIO KOM6HHaU,HH <})H- 
ryp Ha maxMaTHoft aocne npaKTHnecKH OecKOHeHHo? 

AeJio pa3-bHCHHeTCH oneHb npocTO. CymecTBOBaji ne 
HiaxMaTHbiH aBTOMaT, a TOJibKo Bepa b Hero. Oco&hhoh 
nonyjiHpHocTbio no.ib30BajiCB aBTOMaT BeHrepcnoro Me- 
xaHHKa BoJib(J)raHra (Jjoh KeMnejieHa (1734—1804), ko- 
Topbiii noKa3biBaji cboio MamHHy npn 3 bctphhckom h 
pyccKOM flBopax, a 3aTeM ^eMOHCTpnpoBaji nyOjiHrao b 
riapHX<e h JIoHflone. HanojieoH I nrpaji c sthm 3bto- 
MaTOM, yBepeHHbifi, hto MepneTCB chji3mh c m3hihhoh. 
B cepe®iHe npouuioro Bena 3HaMeHHTbifi aBTOMaT nonaji 
B AMepHKy H KOHHHJI TaM CBOe CymeCTBOBaHHe bo BpeMB 
no)Kapa b OiiJiaflejib())HH. 

.Hpyrne aBTOMaTbi maxMaTHoft nrpbi nojib30Bajincb 
y>xe He CTOJib rpoMKofi c-iaBOH. TeM He MeHee Bepa b cy- 
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mecTBOBaHHe no^oSnux aBTOMarauecKH AeiicTByiomnx 
ManiHH He HCCHKJia h b no3^Hefimee BpeMB. 

B .zieHCTBHTe^bHOCTH hh oflHa maxMaTHau MarnHua 
He fleHCTBOBa.aa 3 btom aTimecKH. BHyTpn npuTaJicu hc- 
KycHbift >khboh uiaxMaTHCT, KOTopbifi h flBuraji (jnirypbi. 
Tot MHHMblft aBTOM3T, O KOTOPOM MbI CeHHaC ynOMHHa- 
jih, npe^CTaBjiHji C06010 06-beMHCTbiii hluhk, 3anojiHeH- 
hhh cjio>KHbiM MexaHH3MOM. Ha aupiKe HMejiacb wax- 
MaTHaH ^0CKa c (JjiirypaMii, nepe^BuraBiiiHMHCH pyuoH 
fioJibuioft KyKJibi. nepea HauajiOM nrpbi nygjiHKe .naBajin 
B03MO>KHOCTb yHOCTOBepHTbCH, WO BHyTpH HIHHK3 HeT 
HHHero, KpoMe ^eTajieft MexaHH3Ma. O^Hano b HeM ocTa- 
Bajiocb aocTaTOHHo Meda, moSbi cKpbiTb nejioBeKa He- 
Gojibmoro pocTa (3Ty pojib nrpajui oflHo BpeMB 3HaMe- 
HHTbie HrpoKH IIoraHH A^braflep h BmibHM JIbioHc). 
Bo3mo>kho, mto nona nyfijniKe noKa3bmajin nocJie^oBa- 
TejibHo pa3Hbie uacTH aminca, cnpHTaHHbift ueJioBeK 6ec- 
uiyMHo nepe6npajiCH b coceflHne OTflejieHHH. MexaHH3M 
>xe HHKaKoro yuamiH b pa6oTe annapaTa He npumiMaji 
H jinuib MacKHpoBaji npHcyTCTBue >KHBoro nrpona. 

H3 Bcero CKa3aHHoro mo/kho ggSe.naib cjie^yiomHH 
BbiBoji: hhcjio maxMaTHbix napniH npaKTHHecKH Secno- 
HeHHO, a MaUIHHbl, no3BOJlHIOmiie aBTOMaTIHieCKH Bbl- 
6 paTb caMbifl npaBHjibHbiH xo^, cymeCTByiOT Jinuib b bo- 
o6pa>KeHHH .lerKOBepHbix jiroaefi. Hostomv uiaxMaTHoro 
Kpn3nca onacaTbCB ne npuxofliiTCB. 

OAHaxo b noc.ieflHne ro^bi npon3omjin coChthb, no- 
3BOJIBIOmHe yCOMHHTbCB B npaBHJIbHOCTM 3TOTO BbIBOfla: 
ceiinac y>xe cymecTByMT ManuiHfcr, «nrpaiomHe» 
b uiaxMaTbi. 3to — c„no>KHbie BbmucjiiiTejibHue MauiHHbi, 
n03BO^HIOmHe BbinOJIHHTb MHOnie TblCHHH BblHHCJieHHH 
B cenyH^y. O tBkhx MauniHax Mbi y>Ke roBopujiH Bbirne. 
Kan >xe Mo>xeT MauiHHa «HrpaTb» b uiaxMaTbi? 

KoHeMHo, HiiKanaH BbuincjiUTejibHaH MauiHHa Himero, 
KpoMe flefiCTBiiH na/i uncjiaMH, aejiaTb He MouceT. Ho 
BbiHHCJieHHH npoBOflBTCH MauiHHOH no onpe^ejieHHoft 
cxeMe fleHCTBHH, no onpejieJieHHOH nporpaMMe, co- 
CTaB./ieHHOH 3apaHee. 

LLIaxMaTHaB «nporpaMMa» cocTaBjiHeTCH MareMaTii- 
K3MH Ha ocHOBe onpeae-aenHoH ra kthkh Hrpbi, npii- 
MeM nofl TaKTHKofi noHHMaeTCH cucTeMa npaBHJi, no3Bo- 
JIHlOmaH flJIH K3JK.HOH n03HHHH BblSpaTb e,HHHCTBeHHbIH 
^{«H3HJiy l IUIHH» B CMbICJie 3TOH T3KTIIKH) XO^. BOT O^HH 
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H 3 npHMepoB Tarioft TaKTHKH. KaxeAoft (})Hrype npunucbi- 
BaeTca onpe^ejieHHoe tocjio o^kob (ctohmoctb)i 



+200 OHKOB 
+9 OflKOB 
+5 OHKOB 


+ 1 OHKO 
—0,5 oiKa 

<t>ep3b . . 

JlaflbH 

OTCTajiaa nemna 
M30JIHp0BaHHaH 

Cjioh . 

+3 OHKa 

neiuxa . . . . 

—0,5 onKa 

KoHb. 

+3 oHKa 

CflBoennaH newxa 

—0,5 oiKa 


KpoMe Toro, onpeaejieHHbiM o 6 pa 30 M opeHHBaiOTCH 
no 3 MUHOHHbie npeHMymecTBa (noABH>KHocTb <})Hryp, pac* 
no.no>Kenne (})nryp 6 ji trace k ueHTpy, i ieM k npaHM, 
H T. A-)> KOTOpHe Bbipa«<aIOTCH B AeCBTbIX AOJIHX o*tKa. 
BbTOreM H 3 oGmeft cyMMbi ohkob aJih GeJibix <pnryp 
cyMMy otoob aab aepHbix <})Hryp. nojiy<teHHaH pa 3 HOCTb 
AO HeKOTopofi CTeneHH xapaKTepH 3 yeT MaTepHajibHbift h 
no 3 MUHOHHbiH nepeBec Gejibix HaA tepubiMti. Ecjih axa 
pa 3 HOCTb no.no>KMTe.nbiia, to y Gejibix GoJiee BbiroAHoe 
noJio>Keiine, «tew y yepiiux, ecjin >Ke oHa OTpimaxeJib- 
Ha — MeHee BbiroAHoe no.no>Kenne. 

BmHCJiHTeJibHaH MamiiHa noACwrbiBaeT, Kai< mo- 
>KeT H 3 MeHHTbCH yKa 3 aHHaH pa 3 HOCTb B Te^eHHe 6jih- 
xiafliuHx Tpex xoaob, BbigtipaeT HamiymuHH BapnaHT H 3 
Bcex B 03 Mox<Hbix TpexxoAOBbix kom 6 hh 3 Uhh h ne«taTaeT 
ero Ha cnepnajibHoft KapTO«tKe: «xoa» CAejiaH 1 ). Ha 
oahh xoa MauiHHa TpaTIIT OHeHb HeMHOTO BpeMeHH (b 
33 BHCHMOCTH OT BHAa nporpaMMbl H CKOpOCTH A 6 HCTBHH 
RiaiiiHHbi), Tan hto onacaTbca «ueftTHOTa» eft He npnxo- 
A.HTCH. 

KoHeHHO, «o 6 AyMbiBaHHe» napran TOAbKo na Tpn 
xoAa BnepeA xapaKTepH 3 yeT ManiHHy nan A.OBOJibHO CJia-* 
6 oro «HrpoKa» z ). Ho mo>kho He coMHeBaTbca b tom, 
•xto npH npoHCxoAHUteM ceftnac GbiCTpoM coBepmeHCTBO'* 


') CymecTByioT h flpyrne bhali iuax&iaTnoH «TaKTHKH». Tax, Ha- 
npHMep, npa BhiMHcaeHHHX mojkho paccMaTpHBaTb He Bee bo3mojk« 
I Hue OTBeTHbie xoau nponiBHHKa, a TOJibKo «cHJibHhie» xo/ili (wax, 
B3aTne, Haria^enne, 3am«Ta h t. a.)- -Hajice, npn oco6o cHjibHbix xo» 
flax npOTHBHHKa MOWHO BeCTH BM'IHCJICHHfl He Ha TpH, a Ha 60Jlb- 
rnee 'ihcjio xoflOB Bnepefl. Mo who Taxwe ncnojib30BaTb iwyio uiKa.ny 
CTOHMOCTH ({)Hryp. B 3aBHCllMOCTH OT Bhl6opa TOH HAH HHOH TaK¬ 
THKH MCHHCTCH «CTlIJlb HTphl» MaiHHHbl. 

2 ) B napTHHX JiyMiUHX MacTepoB maxMaraoH nrpbi BCTpe r ia hutch 
K oiugHHaiyw, pacc i iHT3HHhie 3a 10 h 6ojiee xoaob Bnepefl. 
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BailHH BblqHCJIHTeJIbHOH TGXHHKH MaiHHHbl CKOpO «Ha- 
yqaTC«» ropa3.no Jiyniue «nrpaTb» b maxima™. 

BoJiee nonpo6HO pacci<a3aTb o cocTaBJieHHH max- 
MaTHoii nporpaMMbi njiH BbniHCJiHTejibHbix MauiHH 6buio 
6bi b 3toh KHHre 3aTpynHHTeJibHO. HeKOTopbie npocTefi- 
mne BHAbi nporpaMM Mbi paccMorpHM cxeManmecKii b 
CJ ienyioiueH r.naBe, 

TpeMfl ABOMKaMH 

BceM, BepoHTHo, H3BecTHO, nan cnenyeT Hanncarb 
Tpn UH(})pbI, qToObl H3o6pa3HTb HMH B03M0JKH0 60 JIbIIiee 
'IHCJIO. Ha^O B3HTb TpH neBHTKH II pacnoJio>KHTb IIX Tax: 

g9 9 , 

T. e. nam-icaTb TpeTbio «CBepxcTeneHb» ot 9. 

MhCJIO 3T0 CTOJIb qynOBHLUHO BeJIHKO, <ITO HIIKaKIie 
cpaBHemiB He noMoraioT yacHHTb ce6e ero rpaHfliio3- 
HOCTb. ^HCJIO SJieKTpOHOB BII&HMOH BCeJieHHOH HH«IT05K- 
ho no cpaBHeHiiio c hhm. B Moeii «3aHHMaTejibHofi 
apn(})MeTiiKe» (rji. X) y>i<e roBopnjiocb 06 stom. Bo3- 
Bpamaiocb k 3toh 3ana«ie Jinnib noTQMy, mo xo*iy npen- 
jioxcHTb 3^ecb no ee o6pa3uy npyryio: 

TpeMB ^BonnaMH, He ynoTpe6jiHB 3iiaKOB neficTBiift, 
HanncaTb bo3mo>kho Oojibiuee «ihcjio. 

PEUIEHHE 

no# cbokhm Bne*iaTjieHHeM Tpex'bHpycHoro pacnoJio- 
XEeHHB neBHTOK Bbl, BepOHTHO, TOTOBbl .flaTb II .HBOHKaM 
Tanoe >xe pacnojioweHHe: 

22 2 . 

O^Hano Ha 3tot pa3 o>KHnaeMoro siJxJieKTa He no- 
Jiy«iaeTCH. HanHcaimoe nncno HeBeJiiixo — Menbiue name, 
HeM 222. B caMOM nene: Benb mh Hanncajiii Bcero Jinnib 
2 4 , t. e. 16. 

no^JiHHHO nan6oJibmee hiicjio ii3 Tpex flBoeK — He 
222 ii He 22 2 (t. e. 484), a 

2^=4 194 304. 

npHMep o*ieHb noy«iHTeJien. Oh noKa3biBaeT, mo b 
MaTeMaTHKe onaciio nocTynaTb no aHajiorHH; oHa JierKO 
MO>Ker noBecTii k ouniOo'iHbiM 3aujno i ieHHBM. 
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peMfl TpOHKaMH 

3AAAH A 

Tenepb, Bepoarno, bbi ocMOTpHTCJibHee npHCTynHTe 
k pemeHHK) cjie^yiomeH 3a&ami: 

TpeMfl TpoHKaMH, He ynoTpefijiHH 3HanoB AencTBHH, 
HanHcaTb bo 3 mo>kho Gojibmee hhcjio. 

P E UI E H H E 

TpexiHpycHoe pacnojioxceHHe h 3 flecb He npHBOAHT 
k oxiHAaeMOMy s^eiay, ran nan 

3^ 3 . t. e. 3 27 , MeHbrne neM 3 33 . 

IlocjieAHee pacnojio>KeHHe h AaeT oTBeT Ha Bonpoc 
33AaHH. 

TpeMfl H6TB6pK3MH 

3 A A A H A 

TpeMa HeTBepnaMH, He ynoTpefijiHH 3 H 3 kob aghctbhh, 
HanucaTb bo 3 mo>kho 6oJibwee hhcjio. 

PEIUEHHE 

Ecjih b abhhom cjiynae bh nociynHTe no o6pa3uy 
AByx npeAbiAymux 3aAan, t. e. AaAHTe OTBeT 

444 

to oiHH&Tecb, noTOMy hto Ha 3 tot pa3 Tpex-bapycHoe 
pacnoAOHieHne 



nan pa3 AaeT SoAbiiiee hhcjio. B caMOM Aejie, 4 4 = 256, 
a 4 256 (xuibiiie neM 4 44 . 

TpeMfl OAHHaKOBbIMH UH(j]paMH 

FIonuTaeMCB yrJiyCHTbcfl b sto o3aAaMHBaiomee hb- 
AeHHe h ycTaHOBHTb, noneMy oahh un^pbi nopoxtAaiOT 
HHCAOBbie HCnOAHHbl npH TpeXtApyCHOM paCnOAOJKeHHH, 
Apyrne — HeT. PaccMOTpHM o6iahh cAynaft. 


28 


TpeMH ojBHaKOBUMH uHiJipaMH, He ynoTpefi- 
JIHH 3H3K0B ^eHCTBHH, H3o6pa3HTb B03M0>KH0 6oJIbIIiee 
HHCJIO. 

06o3HaqHM HHiJjpy SyKBoft a. PacnoJio>i<eHHio 
222 f 333 J 444 

cooTBeTCTByeT HanucaHHe 

^lOa+a^ ^ 

PacnoJio^eHiie >Ke Tpextapycnoe npeACTaBHTCH b 
ofimeM BHAe Tan: 



OnpeAeAHM, npH KanoM 3HaHeHHH a nocjieAHee pac- 
noJio>KeHHe H3o6pa>KaeT 6ojibiuee hhcjio, He>Kejin nep- 
Boe. Tax nan 06a Bbipa>KeHHH npeACTaBAHioT CTeneim 
C paBHblMH HeAUMIl OCHOB3HHHMH, TO 66jIbUia« BejIII- 
tJHHa OTBenaeT 6oJibiueMy nonasaTeJiio. KorAa >xe 
« a > 1 la? 

Pa3AeJiHM o6e Haem HepaBeHCTBa na a. IIoJiyniiM: 

JlerKo BHAeTb, mo a 0 ' 1 6ojibuie 11 TOJibKo npn ycjio- 
BiiH, hto a CoJibiiie 3, noTOMy hto 

4 41 > 11, 

MeH4Ay TeM nan CTeneHH 

3 2 n 2 1 


MeHbiiie 11. 

Tenepb noHBTHbi Te HeojKHAamiocTH, c KOTopbiMH mh 
CT aJiKHBajiiicb npii pemeHHH npeAHAymux 3aAa«i: aah 
AB oeK h Tpoen Ha ao 6bijio 6paTb oaho pacnoJio>KeHHe, 
AJia aeTBepoK 11 6ojibuinx tmcefo— Apyroe. 

HeTbipbMfi eflHHHuaMH 

3AAAHA 

^eTbipbMB eAHiiiiuaMH, He ynoTpegjiHH hhk3khx 3iia- 
KOB MaTeMaTHHeCKHX AeHCTBHH, HanneaTb B03M0JKH0 

6ojibuiee ancjio. 


P E UI E H H E 

EcTecTBeHHo npHXO^amee Ha yM HHcno—I HI —He 
OTBenaeT TpeOoBaHHio 3a,n.aMH, Tan nan cieneHb 

ll 11 

BO MHOrO pa3 6oJIbUie. BbmHCJIHTb 3TO HHCJIO fleCHTH- 
KpaTHbiM yMHoHceHHeM Ha 11 eflBa jih y noro XBaTHT 
TepneHHH. Ho mo>kho oueHHTb ero BeJiHMHHy ropa3^o 
SbicTpee c noMombio JiorapmJjMmiecKHx TaCjinu. 

Hhcjio 3 to npeBbimaeT 285 MHJiJiHap^oB h, CJieflOBa- 
TeJibHo, 6oJibiue anc/ia 1111 b 25 c jihiuhhm mjih. pa3. 

MeibipbMfl fl; 0 K3MH 

3AflAM A 

CaeJiaeM cjie^yioLUHH mar b pa3BHTini 3aflaq pac- 
cMaTpuBaeMoro pofla h nocTaBHM Ham Bonpoc flJia neTbi- 
pex ^Boen. 

npn KanoM pacnoJioxceHHH neTbipe abohkh H 3o6pa-* 
>KaioT HanCoJibrnee hhcjio? 

PEUJEHHE 

Bo3MO>KHbI 8 KOMfiHHaUHH: 

2222, 222 2 , 22 22 , 2 222 , 

22 22 , 2 222 , 2 s22 , 2 222 . 

Kanoe x<e H3 stiix miceJi Han6o..ibmee? 

3aftMeMCH cHaaajia BepxHHM pa^oM, t. e. HHCJiaMH 
b .n.Byx'bHpycHOM pacnoJio>KeHHH. 

riepBoe — 2222, — oaeBHAHO, MeHbme Tpex npoanx. 
MtoCbi cpaBHHTb c.ne^yFomne ^Ba — 

222 2 h 22 22 , 

npeo6pa3yeM BTopoe H3 hiix: 

2222 = 22 2 . “= ( 22 2 )“ = 484 11 . 

IlocjieflHee mic.no 6ojibme, ne>Ke.nn 222 2 , Tax nan h 
ocHOBaHHe, h noKa3aTejib y cTeneHH 484 11 Cojibme, aeM 
y CTeneHH 222 2 . 

CpaBHiiM Tenepb 22 22 c neTBepTbiM hhcjiom nepBOH 
CTpoKH — c 2 222 . 3aMeHHM 22 22 gojibiunM mhcjiom 32 22 h 

30 






noKameM, hto flawe sto 6 o^binee hhcjio ycTynaeT no Be- 
jnmuHe Hiicjiy 2 222 . 

B caMOM flejie, 

32 22 =(2 5 ) 22 =2 110 

— CTenenb MeHbman, He>Kejm 2 222 . 

HTan, HanSojibmee qncjio BepxHeft CTpoKH — 2 222 . 
Tenepb HaM ocTaeTcn cpaBiniTb MejKfly co6oh naTb 
miceji — ceitaac no^yqeHHoe h c-neiiyiomHe qeTbipe: 

22 s2 , 2 2s2 , 2 s22 2 s22 

riocjieflHee wcjio, paBHoe Bcero 2 16 , cpa3y BbiSuBaeT 
H3‘ cocTB3aHHB. flajiee, nepBoe ^hcjio aTOro pnfla, paB- 
Hoe 22 4 h MeHbmee, weM 32 4 hjih 2 20 , MeHbme Kamfloro 
H3 flByx cjieflyiomHX. riofljie>KaT cpaBHeHHio, cjieflOBa- 
lejibHO, Tpn micjia, Kax<floe H3 KOTopbix ecTb CTeneHb 2. 
Bourne, oweBn^HO, Ta CTeneHb 2, noKa3aTejib KOTopoft 
6ojibiue. Ho H3 Tpex noKa 3 aTe^eft 

222, 484 h 2 20 + 2 ( = 2 I02 .2 2 «10 6 -4) 
nOCJieflHHfi — BBHO HanSojlbUIMH. 

I"l03T0My HanCojibiuee hhcjio, Kanoe mojkho H3o6pa- 
3HTb weTbipbMB flBOHKaMH, TaKOBO: 


2 . 

He oCpamancb k ycjiyraM jiorapmJiMiwecKHX TaCjinu, 
Mbi MoweM cocTaBHTb ce 6 e npH 6 jiH 3 HTejibHoe npe^cTaB- 
JieHne o BejinqHHe 3 Toro qncjia, nojib 3 yncb npH 6 jin>KeH- 
HblM paBeHCTBOM 

2 10 f« 1000. 

B caMOM .aejie, 

2 22 _ 2 2o . 2 2 ~ 4 . toe, 

22 

2 

2 ~ 2 4 °ooooo > io>2ooooo_ 

I'lTaK, B 3 T 0 M tJHCJie — CBbllUe MHJIJlHOHa UH(})p. 



rJlABA II 

H3blK 

AJITEEPbl 



HCKyCCTBO COCTaBJIflTb ypaBHBHHB 

5l3biK ajireSpbi— ypaBHeHHH. c-c^ToCbi pemiiTb bo- 
DpOC, OTHOCHUUIHCH K HHCJI3M HJIII K OTBJieHeHHblM OTHO 
meHHHM Hy>KHo Jiniub nepeBecra 3aj3,aqy c poA- 

noro H3bii<a na H3biK ajire6panqecKHH», — nucaji Bejin- 
khh HbioTOH b cBoeM yqefiHHKe ajire6pbi, 03 arJiaBJieHiioM 
«Bceo6maH apn(})MeTriKa». Kan hmchho Bbinojn-ineTCH 
TaKoft nepeBOA^ c poAHoro H3biKa Ha ajire6paimecKHH, 
HbioTOH noKa3aji na npiiMepax. Bot oahh h3 hhx: 


Ha poAHOM «3HKe: 

Ha H3UKe ajirefipbi: 

Kyneu HMeji HenoTopyio 

cyMMy A^Her. 


B nepBbifi roA oh HCTpaTHJi 
100 (] 3 yHTOB. 

*—100 

K ocTaBUiencH cyMMe Ao 6 a- 
bhji TpeTbio ee Haem 

x— 100 4x — 4C0 

(* — 100 ) + 3 = 3 

B cjieAyiomeM roAy oh 
BHOBb HCTpaTHJl 100 (fyHTOB 

4x — 400 10Q 4x - 700 

3 3 
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npodoAjfceuue 


ii yBejiHMiKi ocTaBmyiocn 
cyMMy Ha TpeTbio ee qacTb. 

4* — 700 , 4x — 700 

3 1 9 

16 a: — 2800 
_ 9 

B TpcTbCM ro/iy on onnTb 
HCTpaTHJl 100 (JjyilTOB. 

16 ^ 2800 100 = 

16* — 3700 

9 

Flocjie Toro KaK oh jio6a- 
bhji k ocTaTKy TpeTbio ero 
•lacTb, 

16* —3700 16* —3700 

9 ‘ 27 “ 

64*— 14 800 

27 

KanHTjaji ero craji B^Boe 
60^blue nepBOHauajibiioro. 

64* — 14 800 0 

27 


Mto(5h onpe.nejHiTb nepBOHaqajibHbifi KannTaji Kynua, 
ocTaeTCH TOJibKo peiuHTb nocjie^nee ypaBHenne. 

PeuieHiie ypaiwemift— 3aqacTyio Aejio HeTpyAHoe; 
cocTaBJieHiie ypaBiiemjH no AanribiM 3a^aqn 3aTpyAHJieT 
Combine. Bbi BHAG.mi cefinac, hto ncKyccTBo cocTaBAHTb 
ypaBHemiH AeftcTBUTeJibiio cboahtch k yMemno nepeBO- 
AHTb «c poAHOro H3biKa Ha ajireCpannecKHib. Ho B3biK 
ajireCpu BecbMa neMHorocjioBeH; noaTOMy nepeBecni Ha 
nero yAaeTCH 6e3 TpyAa AaJieKo He Ka>KAbiH oSopoT 
poAHofi pevH. nepeBOAW nonaAaiOTCH pa3.nnHHHe no 
TpyAHocTii, KaK ygeAHTCH qHTaTeJib H3 priAa npiiBeAen- 
Hbix AaJiee npiiMepoB Ha cocTaBJieHne ypaBHeHHH nep- 
boh cTeneHH. 

}KH3Hb flHO-SaHTa 

3 A A A M A 

HcTopHH coxpanii.na na’M Majio nepT 6norpa4>HH 3 a- 
MenaTejibHoro ApeBnero MaTeiwaTHKa i^no^anTa. Bee, 
1 ito M3BecTH0 o HeM, noqepnHyro 113 HaAnncn na ero 
rpoCmme— naAnucn, cocTaBAeHHofi b 4)opivie MaTeiwaTH- 
qecKofi 3aAann. Mbi npiiBeAeM sty HaAnncb. 


3 $• II. flepejibuaH 






Ha 'poaHOM n3biKe: 

Ha fl3LJKe aare6pbi: 

1 lyrmiKl 3flecb npax norpeCen 
flno(J)aiiTa. H m'tcjia noBeaaTb 
Mory-r, o Myne, cno.nb AOJior 


6uji BeK ero jkibiih. 


4acTb mecTyio ero npeACTaBJisuio 

* 

npeKpaciioe actctbo. 

6 

JlBeiiafluaTaa >iacTb npoTeKJia 

* 

eme >KH3HH — noKpi.iJicsi 

12 

IlyxoM Torfla noaCopoAOK. 

CeAbMyio b 6e3^eTHOM 

Bpane npoBeji XUio^aiiT. 

' 

x 

7 

npouuio nflTHjieTHe; oh 

BbiJi ocMacTjiHBeti powfleiibeM 

5 

npeKpaciioro nepBeima cbiiia. 


KoeMy pox nojiOBHiiy jiHiub 


JK113HI1 npeKpaCHOH H CBeTJIOH 

X 

J\an Ha 3eMJie no cpaBHeiibio 

T 

C OTUOM. 


H b nevajiH rayCoKoft 

Crapeu 3eMiioro yfle^a Koneu 

X X . X . - . X . . 

BocnpHHji, nepejKHBimi 
Toas 'leTbipe c Tex nop, Kan 

* = ~W + T2 + T +5+ T +4 

China JIHIUIWICH. 


CKaiKH, CKOJIbKO JieT 1KH3HII flOCTHmyB, 

CMepTb BocnpHHJi /IiiocJiaiiT? 


PEH1EHHE 

PemHB ypaBHeHHe H Hafirs, hto a; =84, y3HaeM cjie- 
flyiomHe wepTbi Cnorpa^HH J^HO^aHTa; oh weHHJics 
21 ro.ua, CTa/i otuom Ha 38 ro/iy, nOTepsJi CbiHa Ha 80-m 
roay n yMep 84 .net. 
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Jloujaflb h Myn 

3 A A A H A 

Bot eme HecAOKHaa CTapHHHaa 3aAaaa, jierKo nepe- 
BOAHMaa c poAHoro a3biKa na H3biK aAreCpbi. 

«JlouiaAb h Myji uiah 6ok o 6ok c THJKeAoft noKAa-* 
>KeH Ha cnnHe. JlomaAb >KaAOBaAacb Ha cboio HenoMep- 
ho THJKeAyio Homy. «Mero th jKaAyembca?— OTBeaaA 
eft Myji. — BeAb ecAH a B03bMy y Te6a oahh MemoK, 
Horna moh CTaHeT baboc THJKeAee TBoefi. A bot ecAH 6bi 
Tbi CHaAa c Moefi cnHHbi oahh MemoK, tboh noKAa>Ka 
CTaAa 6bi oAHHaKOBa c Moefi». 

CKa>KHTe >Ke, MyApbie MaTeMaTHKH, CKOAbKO MeUJKOB 
HeCAa AOlUaAb H CKOAbKO Hec MyA?». 

PEfflEHHE 


Ecjih a B03bMy y TeCn oahh MemoK, 

x—1 

Honia moh 

y + i 

CTaneT BABoe THHceAee tboch. 

y + 1 = 2 (a: — 1) 

A bot ecjiH 6bi Tbi ciifljia c Moefi cnnubi 
oahh MemoK, 

y — 1 

tboh noKJianca 

* +1 

CTaaa 6bi OAHHaKOBa c Moeft. 

y-i=^+i 


Mbi npHBeAH 3 aAaay k CHCTeMe ypaBHeHHfi c AByMa 
HeH 3 BeCTHbIMH: 


& + l=2(x-l)) 

V~ 1 =JC +1 j 


r 2x — y = 3 
[ y — x = 2 . 


PernuB ee, h3xoahm: x= 5 , y= 7 . JlomaAb HecAa 
5 MemKOB h 7 MeUIKOB — MyA. 

Seieepo SpaT ea 


y aeTbipex CpaTbeB 45 pyCAeft. Ecah AeHbrH nepBoro 
yBeAHHHTb Ha 2 pyfiAa, AeHbrH BTOporo yMeubmHTb Ha 
2 pyCAa, AeHbrH TpeTbero yBeAHHHTb BABoe, a AeHbrH 
aeTBepToro yMenbuiHTb BABoe, to y Bcex onaweTca no* 
pOBHy. CKOAbKO 6 bIA 0 y Ka>KAOrO? 


3* 
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- PEU1EHHE 


y qerapex CpaTbeB 45 py6. 

* + y + * + < = 45 

Ecjui AeHbrn nepBoro yneJBWHTb na 

2 py6„ 

A'+ 2 

fleiibrn BToporo yMCHbimtw. na 2 py6.. 

y-2 

Aeiibrn TpeTbero yBedH'JiiTb B^Boe, 

2z 

aeiibrn MeTBepToro yMeHbWHTb B/iBoe, 

t 

2 

to y Bcex OKan<eTca nopoBHy. 

x+2=y— 2=2z=y 


Pac'iJicimeM noc/iejuiee ypaBiiemie Ha Tpn oT^ejib- 
hux: 

x + 2 = y-2, 
x-t-2 — 2 z, 

•* + 2 = j t \ 

oTKyaa 


y = x-\~, 4. 



t = 2JC + 4. 


noflCTaBHB 3TH 3HaqeiiHH b nepBoe ypaBneHne, nojiy- 
naeM: 

x + x + 4 + £±l + 2x-{-4 = 45, 

oray^a x=8. flajiee h3xoahm: y= 12, z=5, ^=20. Hian, 
y CpaTbeB 6 hjio: 

8 pyii, 12 pyG., 5 py6., 20 py6, 
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flTHUbi y peKH 

3AAAHA 

y oAHoro apaOcKoro MaTeManiKa XI Bexa HaxoAHM 
c.aeAyiomyio 3aAaay. 

Ha o6ohx Oeperax pei<n pacTeT no najibMe, OAHa 
nponiB Apyron. BbicoTa oaiioh — 30 JioKTen, Apyroft — 
20 JioKTen; paccToamie Me>KAy hx ocHOBaHHHMn — 
50 JioKTen. Ha BepxyuiKe na>KAOH najibMbi chaht nraua. 
Bne3anHO o6e nTimbi 3aMeTn.au pbi6y, BbinjibiBiuyio k 
noBepxHocTH boah Me>KAy naabMaMH; ohii KHHyaHCb k 
new pa30M h aocthmh ee OAHOBpeMeHHo. 



Phc. 4. 


Ha KaKOM paCCTOHI-IHH OT OCHOBaHHH 60 Jiee BbICOKOft 
najibMbi noHBHJiacb pbifia? 

P E III E H H E 

H 3 cxeMamqecKoro HepTe>Ka (puc. 5), nojib 3 yncb 
TeopeMofl riii(j3aropa, ycTQHaBjiHBaeivi: 

AB 2 = 30 2 + * 2 , A C 2 = 20 2 + (50— x ) 2 . 

Ho AB—AC , TaK Kan o6e rmiubi npojieiejm sth pac- 

CTOBHHH B OAHHaKOBOe BpeiVIfi. H03T0My 

30 2 +.v 2 = 20 2 + (50— x)\ 
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PacKpbiB cko6kh h cneJiaB ynpomeHHH, nojiy^aeM 
ypaBHeHHe nepBoft ereneHH 100x=2000, ot Ky.ua a; =20. 



Phc. 5, 

Pe6a noBBHJiacb b 20 jioktbx ot toh najibMH, BbicoTa 
KOTopoft 30 jioKTeft. 


llporyiiKa 

3AHA1A 

— 3afi^HTe ko Mile 3aBTpa flHeM,— CKa3a;i CTapbiii 
flOKTOp CBOeMy 3H3K0M0My. 

— Bjiamnapio Bac. Bbifwy b Tpn waca. Mo>KeT 
CbiTb, h bh Ha^yMaeTe nporyjiHTbCH, TaK Bbixo/uiTe b to 
> xe BpeMB, BCTpeTHMCH Ha nojinyTH. 

— Bh 3a6biBaeTe, hto h CTapnK, maraio b wac Bcero 
TOJibKo 3 km, a bh, Mojiofloii weJiOBeK, npoxo/urre npH 
caMOM Me^JieHHOM mare 4 km b nac. He rpemno 6bi 
AaTb MHe He6ojibmyio JibroTy. 

— CnpaBe^JiHBO. Tan KaK h npoxo>Ky CoJibiue Bac 
Ha 1 KM B Hac, TO, HTOCbl ypaBTIHTb Hac, flaM BaM 3T0T 
KiuioMeTp, t. e. Bbiftfly Ha neTBepTb waca paHbme. flocTa- 
TOHHO? 

— OneHb jno6e3Ho c Bameft CTopoHbi, — nocneiuHji 
COrJiaCHTbCB CTapHK. 

Mojio^oh nejioBeK TaK h cflejiaji: BHmeJi H3 flowy b 
T pn HeTBepTH TpeTbero h meji co CKopocTbK) 4 km b nac. 
A flOKTOp Bbimeji pobho b Tpn h ReJiaji no 3 km b nac. 
Kor^a ohh BCTpeTHjmcb, CTapnK noBepHyji oCpaTiio h 
HanpaBHJica aomdh BMecTe c MOJiOflbiM .zipyrGM. 




ToJIbKO B03BpaTHBUIHCb K Ce6e AOMOH, coo6pa3Hji MO- 
Jiojxoid qejioBeK, mo H3-3a jibroraoii qeTBepra qaca eMy 
npHiujiocb b oCmeM HTore npoft™ He BABoe, a Bneraepo 
Cojibme, tjeM /lOKTopy. 

Kan aajieKo ot flOMa AOKTopa ao AOMa ero MOJiOAoro 
3HaKOMOrO? 


P E 1U E H II E 

0603Ha«HM paccTOHime Memay flOMaMH nepe3 x (km). 
mojtojtoH nejioBeK Bcero npomeji 2x, a aoktop Bqe- 

TBepo MeHbme, t. e. flo BCTpeqn aoktop npomeji 

nojioBHHy npoft^eHHoro hm nyra, r. e. a mojioaoh 

'lejioBeK — ocTajibHoe, t. e. . Cboio qacra nyra aok- 

Top npomeji b -jj qaca, a mojioaoh qeJioBeK— B "jg" 

qaca, npiineM Mbi 3HaeM, mo oh 6bui b nyra Ha qaca 

AOJibuie, qeM aoktop. 

HiweeM ypaBHeHHe 

3a: * 1 

16 12 ~ 4 ’ 


OTKy^a jc=2,4 km. 

Ot AOMa MOJiOAoro qejioBeKa ao AOMa AOKtopa 2,4 km. 


Apiejib kocuob 

H3BeCTHblft 4)H3HK A. B. UHHrep B CBOHX Bocno- 
MiniaHHHX o JI. H. Tojictom paccKa3biBaeT o cjieAyio-- 
mefi 3aAaqe, KOTopas oqenb HpaBHjiacb BejiHKOMy mi- 
caTejiio: 

«ApTejin kocuob HaAO 6bijio CKocHTb ABa jiyra, oahh 
BABoe Cojibme Apyroro. IloAOBHHy ahh apTejib Kocnjia 
gojibuioft Jiyr. Flocjie SToro apTejib pa3Aejinjiacb nono- 
JiaM; nepBaa noJioBHHa ocrajiacb Ha CojibinoM jiyry h 



'/iOKOCHJia ero k Benepy ao KOHua; BTopan >ne noAOBinia 
Kocn/ia MajibiH Ayr, Ha KOTopoM k Benepy eiue ociaACH 



Phc. 6. 


yqacTOK, cKouieHHbift Ha Apyrofi Aeiib oahhm kochom 3a 
oahh A^Hb paCoTbi. 

CKOJlbKO KOCUOB CblJlO B apieJIH?». 

P E III E H H E 

B 3T0M cjiyqae, KpoMe rJiaBHoro Heii 3 BecTHoro — mic- 
jia kocuob, KOTOpoe Mbi o6o3HanHM qepe3 x, — yuo6Ho 
BBecTH eiue h BcnoMoraiejibHoe, hmchho — pa3Mep yqa- 
CTKa, CKauiiiBaeMoro oahhm kocuom b 1 AeHb; o6o3Ha* 
iihm ero qepe 3 y. Xoth 3 aAa i ia h He TpeOyeT ero onpe- 
Ae^eHiiH, oho ofijierMHT naM naxo/KAemie rJiaBiioro ne- 
H3BecTHoro. 

Bbipa 3 HM uepe 3 x h y njiomaAb OoAbmoro Ayra. Jlyr 

3T0T KOCHAH nOAAHH X KOCUOBJ OHII CKOCHAH 



Biopyio noAOBHHy aha ero KocnJia TOAbKO noAOBiina 
apieAH, t. e. -?r kocuob; ohh ckochah 



Tan KaK k Beqepy ckohich 6biA Becb Ayr, to nAO- 
maAb ero paBHa 

xy xy _ 3 xy 
~~T ‘ 4 4 * 
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Bbipa3iiM Tenepb uepe3 x 11 y njioma^b MeHbiuero 

Jiyra. Ero noji,n,HH kochjiii -£> kocuob h ckochjiii mio- 
x 1 xy / 

maflb ■ g- • y =-^-. npufiaBUM HeAOKOweHHbiii yua- 
ctok, nan pa3 paBHbift y (njiomajiri, cKawHBaeMoii oa- 
hhm kochom b 1 pagoHHH fleHb), h nojiyHiiM njioma,nb 
MeHbiuero Jiyra: 




. xy + 4y 


OcTaeTCH nepeBec™ Ha H3HK ajirefipbi c})pa3y: «nep- 
Bbiii jiyr BjiBoe GoJibuie BToporo», — h ypaBHeHiie co- 
CTaBJieHo: 


3xy . xy -\-4y __ 


2, IIJIH 


%y 


— 2 . 


xy + 4y ' 

CoupaTHM apo6b b jieBou uacTii ypaBHeHHH Ha y\ 
BcnoMoraTejibHoe Heii3BecTHoe 6jiaro,napn 3T0My hckjik> 
uaeTCH, h ypaBHeHiie npiiHHMaeT biia 

=2, hjih 3x = 2x-{-8, 


OTKyna x = 8. 

B apTejiii 6buio 8 kochob. 

riocjie HaneuaTaHHH nepBoro ii3,naHiin «3aHiiMaTejib- 
hoh ajire6pbi» npoc}). A. B. UiiHrep npiicjiaji MHe no- 
apoSHoe ii BecbMa iiHTepecHoe cooSmemie, nacaiomeecH 
3 toh 3anami. rjiaBHbiri scJicJieKT salami, no ero MHeHino, 
b tom, hto «oHa coBceM He ajireSpaiinecKaH, a apinJiMe- 
TimecKaH n npiiTOM npaftHe npocTaa, 3aTpy,flHniomaH 
TOJIbKO CBOeft HemaCjIOHHOH (})OpMOH». 

«McTopnn 3 toii 3a&ami TanoBa, — npoaojiiKaeT npoij). 
A. B. UnHrep. — B Mockobckom yHiiBepcirreTe Ha MaTe- 
MaTimecKOM (JiaKyjibTeTe b Te BpeMeHa, Kor.ua thm yuii- 

JIHCb MOH OTeU H MOH AHflH H. H. PaeBCKHH (6jIH3KHH 

apyr Jl. Tojictoto), cpe/iii npomix npe^MeTOB npeno- 
fl,aBajiocb HenTO Bpo,ne ne,n.arorriKii. ZUih stoh uejin 
CTyaenTbi flojiKHbi gbuiii nocemaTb OTBeflemiyio ajih ymi- 
BepciiTeTa ropoacKyio Hapo^Hyio uiKOJiy h TaM b coTpyfl' 
HimecTBe c onbiTHbiMii iicKycHbiMii yniiTejiHMH ynpa>K- 
HHTbCH b npenoflaBaHiin. Cpe^ii TOBapiimeft Uimrepa h 
P aeBCKoro 6 hji HenriS CTyaeHT rieTpoB, no paccKa3aM — 
npe3BbniafiHo oziapeHHbiH n opiiriiHajibHbiH uejioBeK. 3 tot 
rieTpoB (yMepmiifi oueHb MOJiozibiM, KaweTcn, ot uaxoT- 
kh) yTBepiKflaJi, hto Ha ypoiiax apwjjMeTiiKH yuemiKOB 
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nopTHT, upny«ian hx k ma6jioHHbiM 3anaqaM h k ma6- 
jiohhhm cnocoSaM pemeHHH. nonTBepwneHHH cBoefi 
Mbicjin neTpoB H3o6peTaji 3anami, KOTopbie BcnencTBiie 
HeiUaCjlOHHOCTH OHeHb 3aTpyflHHJlH «OnbITHbIX HCKyCHbIX 
ywHT6nefi», ho jierKo pemajincb 6onee cnocoSHbiMH yqe- 
HHKaMH, eme He ncnopqeHHbiMH yqeSoft. K qncny Tamix 
3anaq (hx neTpoB cohhhhji He- 
CKOJibKo) othociitch h 3anaqa 06 
apTejni kocuob. OnbiTHbie ymiTejm, 
pa3yMeeTCH, jierKo momh pernaTb 
ee npii n'oMonui ypanuenun, ho 
npocToe apmjmeTHHecKoe pemeHne 
ot hhx ycKojib3aJio. Mewny TeM, 
3anaqa HacTOJibKO npocTa, hto npn- 
BjienaTb jwih ee pemeHna ajire- 
CpanHecKHH annapaT cobccm He 

CTOHT. 

Ecjih CoJibiuoH Jiyr noji^HH 
KOCHJia BCH apTejib h nojmHH 
noJi-apTejin, to hcho, hto b 
nojiflHH noji-apTejin cKaiuHBaeT -g- Jiyra. CnenoBaTenb- 


! /3 


h 

Ve 

*/3 

V3 


Phc. 7, 


ho, Ha MajiOM Jiyry ocrajicH HecKOuieHHbiM yqacTOK b 
1 1 1 „ 1 
g- — -g — g- • Ecjih oziHH Koceu b neHb cKaniHBaeT -g ny- 
, 6.2 8 , _ 
ra, a CKomeHo 6bijio-g+-g==-g, to kochob oujio 8. 


TOJICTOH, BCIO >KH3Hb JlK)6HBT!JHii (})OKyCHbie, He CJIHUi- 
kom xnTpbie 3anami, 3Ty 3anaqy 3Han ot Moero OTua 
eme c Mononbix neT. Kor.ua 06 stoh 3anaqe npumnocb 
SecenoBaTb MHe c Tojicthm — yme CTapunoM, ero oco- 
6eHHo bocxhthjio to, hto 3anaqa flejiaeTca ropa3.no hc- 
Hee h npo3panHee, ecnn npn pememm nojib30BaTbca ca* 
MbiM npHMHTHBHHM aepTewoM (puc. 7)». 

Hume Haw BCTpeTHTCH eme HecKonbKo 3anaq, koto- 
pbie npn HeKOTopofi coo6pa3HTejibHocTH npome pema- 
kdtch apmJ)MeTHqecKH, H€M anreSpamiecKH. 


KopoBbi Ka Jiyry 

3AAA1A 

«npn nayieimii Hayn 3anami none3nee npaBmi»,— 
rmcan HbKDToH b CBoefi «Bceo6meft apmJ)MeTHKe» h co- 
npoBOJKnan TeopeTimecKHe yKasamm phaom npuMepoB. 
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B MHCJie STiix ynpa>KHeHnft naxoAHM 3aAany o 6biKax, 
nacymuxcH Ha Jiyry, — poAOHanajibHimy oco6oro Tima 
CBoeo6pa3Hbix 3aj\au HanoAoSne cjieAyiomeft. 

«TpaBa Ha BceM jiyry pacieT oAimaKOBO rycio n 6bi- 
CTpo. H3BecTHo, hto 70 KopoB noejiH 6bi ee b 24 ahh, 
a 30 KopoB — b 60 AHeft. Ckojibko KopoB noejiH Cbi bcio 
T paBy Jiyra b 96 AHeft?». 

3aAaqa 3Ta nocjiy>KHJia ckokctom AJm lOMopiiCTime- 
ci<oro paccKa3a, HanoMimaiomero nexoBCKiift «PeneTH- 
TOp». ^BOe B3pOCJlbIX, pOA“ 

CTBeHHIIKH IHKOJIbHHKa, KO- 
TopoMy 3Ty 3aAa^y 3aAa- 
jih RJin pemeHim, 6e3- 
ycnemHo TpyAHTCH naA 
Heio ii HeAoyMBBaioT: 

— BbIXOAHT HTO-TO 
CTpaHHOe, — TOBOpHT OAHH 

H3 peuiaiouuix: — ecjin b 
24 aha 70 KopoB noeAaiOT 
bcio TpaBy Jiyra, to cm/ib- 
ko KopoB cteAHT ee B 

96 AHeft? Kohchho, ^ ot 

70, t. e. 17"g - KopoB... riep- 

Ban HejienocTbt A botbto- 
pan: 30 KopoB noeAaiOT TpaBy b 60 AHeft; cKOJibKO ko- 
poB cbeAHT ee b 96 AHeft? nojiynaeTCH eme xyme: 

18-jKopoBbi. KpOMe Toro: ecjin 70 Kopos noeAaiOT Tpa« 

By b 24 ahh, to 30 KopoB ynoTpe6jmioT na sto 56 AHeft, 
a BOBce He 60, nan yTBep>KAaeT 3aAana. 

— A npHHHJiH Bbi b pacneT, hto TpaBa Bee Bpeivm 
pacTeT? — cnpauiHBaeT Apyroft. 

3aMewaHHe pe30HHoe: TpaBa HenpepuBHo pacTeT, n 
ecjin 3Toro He y^HTbrnaTb, to He TOJibKo Hejib3H peiuiiTb 
3aAaHH, ho h caMo ycjioBHe ee 6yAeT Ka3aTbcn npoTimo- 
peHHBHM. 

Kan >Ke pemaeTCH 3aAana? 

PEIUEHHE 

BBeAeM h 3Aecb BcnoMoraTejibHoe Heii3BecTHoe, ko- 
ropoe 6yAeT o6o3HanaTb cyTomibift npupocT TpaBbi b ao 
jihx ee 3anaca na Jiyry.. B ojxuu cyTKii npupacTaet y , 



Phc. 8. 
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b 24 ahh — 24 </; earn oGiuhh 3anac npuHHTb 3a 1, to 
b Tenemie 24 /wen KopoBbi cbe/iaior 

1+24#. 

B cyTKH Bee cra.no (H3 70 nopoB) CbeaaeT 
l + 24y 
24 ’ 


a oflHa KopoBa ctenaeT 

l+24y 
24-70 ' 

noaoOHbiM >Ke o6pa30M 113 Toro, hto 30 KopoB noejiH 
6bi TpaBy Toro >Ke Jiyra b 60 cyTOK, bmbo/uim, hto onua 
KopoBa ctenaeT b cyTKH 

l + 60y 
30-60 ‘ 

Ho KOJiiwecTBO TpaBbi, cbenaewoe KopoBoft b cyTKH, 
.QJ1H 060HX CTafl OflHHaKOBO. ri03T0My 
l+24y _ 1 + 60y 
24 - 70 30 • 60 * 

-OTKy/ia 



Ha fins y (BeJuiHHHy npupocTa), jierKo y>Ke onpe/ie- 
jiHTb, Kanyio nonio nepBOHanajibHoro 3anaca TpaBbi 
CbenaeT onna KopoBa b cyTKH: 

l+24y _ 1+24 "480 1 

24-70 24-70 ~ 1600 ‘ 

HanoHeu, cocTaBjiaeM ypaBHemie rum oKOHnaTenb- 
Horo pemeHHH 3anaHii: ecjin ncnoMoe hhcjio KopoB x, to 

1 + 96 -ao i 

96a- 1600 ’ 


OTKyna a=20. 

20 KopoB noejin 6bi bcio TpaBy b 96 nHeri. 
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Saflana Hbroiona 


PaccMOTpiiM Tenepb HbioTOHoBy 3a^awy o Suicax, no 
o6pa3uy KOTopofl cocTaBjieHa ceftnac paccMOTpennan. 

3a,aa i ia, Bnponeivi, npiwyMana He caMHM Hbiotohom; 
OHa HB.nHeTCH npoayKTOM Hapofluoro MaTeMaTimecKoro 
TBopnecTBa. 

«Tpn jiyra, noivpbiTbie TpaBon oHimaKOBoft rycTOTbi 
h CKopocTH p0CTa, imeiOT njioma,nii: 3 -g- ea, 10 ea n 

24 ea. riepBbift npoKopMiui 12 Shkob b nponojiweHiie 
4 He^ejib; BTopofi — 21 Obina b Tenemie 9 nenejib. 
CnojibKo ObiKOB MoweT npoKopMHTb TpeTHii jiyr B Te- 
l ieHiie 18 He,nejib?». 

PEIL’EHHE 

BBe^ew BcnoMoraiejibHoe nen3BecTHoe y, o3iiaHaio- 
mee, Kanan ,d,ojih nepBOHanajibHoro 3anaca TpaBbi npn- 
pacTaeT Ha 1 ea b TeneHiie Heaejin. Ha nepBOM jiyry b 

TeneHne Heaejiii npupaciaeT TpaBbi 3-^y, a b Teneime 
4 He^ejib 3 -^y • 4 y Toro 3anaca, Koropbift nepBo- 

nanajibHo iiMejicH Ha 1 ea. 3to paBHociuibHo Towy, Kan 
ecjui 6bi nepBOHanajibHan njiomaub jiyra yBejiimiijiact> 
h c.nejiajiacb paBHori 



reKTapoB. flpyrnMH cjioBaMH, 6 ukh cbejiH CTOJibKo TpaBbi, 
1 40 

cKOJibKO noKpbiBaeT Jiyr njiomazibio b 3 -g- + -g- y ren* 
rapoB. B oflHy He,nejiio 12 Shkob noejni neTBepTyio nacTb 
3Toro KojiiinecTBa, a 1 6biK b He^ejiio wacTb, t. e. 

3anac, HMetomuflcH Ha juioina,an 

(s± + 4):<8-“£9- 


reKTapoB. 

IloflogHbiM we o6pa30M HaxoflHM njiomaflb Jiyra, 
KopMnmero ojuioro gbina b Tenemie ne.ne.Tii, H3 AaiiHbix 
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Ajih- BToporo Jiyra: 

HeAejibHbift npupocT Ha 1 aa— y, 
9-HeAejibHbift npupocT Ha 1 ea= 9 y, 
9-HeAejibHbift npupocT Ha 10 ea=90y. 

RnomaAb ynacTKa, coAepJKamero 3anac TpaBbi ajih 
npoKopMJieHHH 21 6biKa b TeneHiie 9 Heaejib, paBHa 
10+90#. 

njiomaflb, AocTaTOHHas ajih npoKopMJieHHH 1 gbina 
b TeneHHe HeAejni, — 

10 + 90y _ 10 + 90y 
9-21 — 189 

reKTapoB. 06e HopMbi npoKopMJieHHH aojijkhh gbiTb oah- 
naKOBbi: 

10 + 40y 10 + 90y 

144 ~ 189 ‘ 

PernuB 3 to ypaBHeHne, HaxoflHM y — 

OnpeAeJiHM Tenepb nAomaAb Jiyra, HajnmHbiH 3anac 
TpaBbi KOToporo AocTaToneH ajih npoKopMJieHHH OAHoro 
gbina b Te^eHne HeAejni: 

10 + 40y 10 + 40-^2 5 

144 144 54 

reKTapoB. HanoHeu, npucTynaeM k Bonpocy 3aAanH. 
06o3HaHHB HCKoMoe hhcao 6biKOB 4epe3 x, HMeew: 

24+24-18+ , 

18* — 54 ’ 

OTKyAa x=36. Tpeiuft Ayr MomeT nponopMUTb b Te<ie- 
Hiie 18 HeAejib 36 6 hkcb. 

riepeciaHOBKa nacoBbix ctpbjiok 

3 A A A 4 A 

Buorpai}) h Apyr H3BecTHoro $H3HKa A. SftHWTeftHa 
A. Moihkobckhh, JKeAaa oAHa>KAbi pa3BJie4b cBoero npn- 
HTeAH bo BpeMH 6oJie3nn, npeAAO>KHA eMy cAeAyiomyio 
3aAaiy (puc. 9): 



«Bo3bMeM, — cKa3aji Mohikobckhh, — noJioweHiie 
CTpejioK b 12 nacoB. Ecjih 6bi b stom nojioJKeHHH 6ojib- 
maa h Majiaa CTpejiKH o6MeHHJincb MecxaMH, ohh flajin 
6 h Bee >Ke npaBHJibHbie noKa3aHna. Ho b apyrne mo- 
MeHTbi, — HanpiiMep, b 6 nacoB, B3anMHbiH o6MeH cxpe- 
aoK npuBeji 6bi k aficypay, k nojio>KeHHio, Kaxoro na 
npaBHjibHo Hflymux nacax 6bixb He Mo>xex: MHHVTHaa 
cxpejixa He Mo>xex cTOHTb Ha 
6, Korfla nacoBaH noxa3biBa- 
eT 12. Bo3HHKaeT Bonpoc: 

Korfla h xax nacxo cxpejixn 
<iacoB 3aHHMaioT TaKne nojio- 
>KeHHH, HTO 3aMeHa OflHOH 
Apyroio flaex HOBoe nojio>xe- 
Hue, Towe B03MO>KHoe Ha npa- 
BHJIbHblX nacax? 

— ZU, — OTBeTHJI 3 hh- 
IHTeHH, — 3X0 BnOJIHe noflxo- 
pman 3ana*ia ajih nenoBexa, 

BbiHyxy^eHHoro H3-3a 6ojie3HH 

ocTaBaTbcH b nocxejm: flocxa- 
TOHHO HHTepeCH3H H He CJIHIHKOM JierXaH. BoiOCb TOJIbKO, 
hto pa3BJieHeHne npoflJiHTCH HeaoJiro: h y>xe Hanaji Ha 
nyTb k pemeHHK). 

H npHnoflHHBmHCb Ha nocxejin, oh HecxojibXHMH 
niTpHxaMH Hafipocaji Ha OyMare cxeiwy, H3o6pa>i<aiomyio 
ycjiOBHe 3aaaHH. JJjia pememiH eMy noHafloSHjiocb He 
Combine BpeMeHH, neM MHe Ha (fiopMyjuipoBxy 3aflaHH...» 
Kan ixe pemaexcH sxa 3a,n;a»ia? 

PEIUEHHE 

By/ieM H3MepHTb paccTOHHHH cxpejiox no npyry hh- 
(Jjepfijiaxa ot tohkh, rae ctoht mxjipa 12, b 60-x aojihx 
OKpy>KHOCTH. 

nycTb oziHO H3 xpeGyeMbix nojioJKeHHH cxpejiox tta- 
fijiipflajiocb xoma, xoi\n,a nacoBaH cxpejixa oxouuia ox 
HH^pbi 12 Ha x nejiemifi, a MHHyxHan — Ha y aejieHHfi. 
Tax nan nacoBaH cxpejixa npoxoflHX 60 nejieHHii 3a 
12 nacoB, x. e. 5 flejieHHH B vac, xo x AejieHim oHa npo- 

uuia 3a -jr- nacoB. HHane roBopH, nocjie xoro nan nacbi 
noKa3biBajiH 12, npouuio -j- nacoB. MHHyxHaH cxpejixa 
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npouuia y RejieHHH 3a y Mirnyr, t. e. 3a nacoB. Hua- 
l ie roBopa, mi<})py 12 MHnyTHaa crpejiKa npowjia na- 
cob TOMy Ha3aR, lijtiii nepe3 

_£_ y_ 

5 60 

aacoB noc.ne Toro, nan o6e CTpejiKH Ghjih Ha RBeHa- 
Ruam 3 to micjio HBJiaeTca uejibiM (ot Hyjia ro 11), 
Tan nan oho noKa3biBaeT, cnoJibKo nojiHbix nacoB 
npom.no noc.ne RBeHaRuaTH. 

Korfla CTpejiKH oGmchhiotch mcctsmh, Mbi HaftReM 
anajionmno, hto c RBenaRuaTH nacoB ro BpeMeHH, no- 
Ka3UBaeMoro CTpe.ni<aMii, npoimno 


y_ _* 

5 60 

nojiHbix nacon. 3to mic.no TaK>Ke hbjihctch uejibiM (on 
Hy.na ro Jl). 

llMeew cncTeMy ypaBtieHini 



rRe m h n — uejibie micjia, KOTopbie MoryT MeHHTbca 
OT 0 RO 1 1. 11.3 3T0H CHCTeMbI H3XORHM: 

60(12m+yj) 

X ~ 1.43 

_ 60 (12« -f- m ) 

y ~ 143 • 

HaBaa m ii n 3HaneHna ot 0 ro 11, mh onpeRejiHM 
Bee Tpe6yeMbie iiojiomeHHH cTpe.noic. Tax nan naxcRoe 
B3 12 3HaHeHHH til R10JKH0 COnOCTaB.TflTb C KaXCRbIM 113 
12 3HaneHHH n, to, Ka3a.nocb Gw, micjio Bcex pemeHnn 
paBHo 12-12=144. Ho b RencTBHTejibHocTH oho pa’BHO 
143, noTOMy hto npn m= 0, n=0 h npn m=ll, n=ll 
nojiynaeTca orho h to >xe noJioHceHue CTpejioK. 
flpn m— 11, n = 11 iiMeeM: 

x=60, y = 60, 

r. e. nacu noKa3biBaiOT 12. nan h b cjivnae m— 0, n= 0. 




Bcex B03MO>KHbIX nOJIOJKeHHH MbI paCCMaTpiIBaTb He 
CTaHew; B03bMeM JiHiUb jxbz npuMepa. 
nepBbift ripiiMep: 

m—l, n = 1; 


t. e. uacbi noKa3biBaioT 1 uac 5-^- mhh.; b stot mo- 
MeHT CTpejIKH COBMemaiOTCH; IIX, KOHeHHO, MO>KHO 06- 
MeHHTb MecTaMH (nan h npn Bcex apyrux coBMemeHHHX 
crpejioK). 

Biopoft npiiMep: 

m — 8, n = 5; 


60(5 + 12-8) 
-143- ; 


' 42,38, y. 


. 90(8+12-5) , 


CooTBeTCTByiomHe MOMeHTbi: 8 uac. 28,53 mhh. h 
5 uac. 42,38 mhh. 

4hcjio peiueHHH Mbi 3HaeM: 143. MioSbi h®8th Bee 
tohkh HHc})ep6jiaTa, KOTopbie nam TpegyeMbie nojio>Ke- 
hhh CTpejiotf, Haao onpywHocTb HH(})ep6jiaTa pa3,nejiHTb 
na 143 paBHbie Haora: nojiyuiiM 143 tohkh, nBjimomnecH 
HCKOMbiMH. B npoMeiKyTouHbix TOHKax TpefiyeMbje nojio- 
JKeHHH CTpejlOK HeB03M0>KHbI. 


CoenafleHHe nacoBbix cipenoK 

3 A JX A H A 

CicojibKo ecTb nojio>KeHHH iia npaBiuibHo Hjaymux ua- 
cax, Kor.ua uacoBari h MHHyraaji CTpejIKH coBMemamcH? 

PEUIEHHE 

Mbi MOKCH B0Cn0JIb30BaTbCH ypaBHeHHHMII, BblBe- 
AeimbiMH npn peiueHHH npeflbwymeH 3anaun: Benb ecjiH 
uacoBan h MUHyraan CTpejIKH coBMecrajuicb, to iix mo- 
>kho oCMeHHTb MecTaMH — ot 3Toro Hiiuero He H3Me- 
TIHTCH. npH 3T0M o6e CTpejIKH npOIHJIII OHHIiaKOBOe 
hhcjio nejieHHH ot HH<|)pbi 12, t. e. x=y. TaKHM o6pa- 
3 om, H3 paccyjKfleHHH, OTHocHimixcH k npeAtwymeH 
4 H- II. nepejiLMSH 
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. 3 a,!iaqe, mm BbiBOflitM ypaBHeHne 



r^e m — uejioe mono ot 0 ao 11. H3 3Toro ypaBHeHHH 
HaxoflHM: 

60m 

« X — 

H3 ABeHaflUaTH B03M0>KHbIX 3HaqeHHH flJlH m (OT HyjIH 
Ao 11) Mbi nojiyqaeM He 12, a mnbKO 11 pa3JinqHbix no- 
jio>KeHHH cTpejioK, Tan nan npn m=ll Mbi HaxomiM 
x = 60, t. e. o6e cTpejinn npowjin 60 aejieHHH h Haxo- 
flaTCH Ha mi(|)pe 12; sto *e noJiyqaeTcn npn m= 0. 

HcxyccTBO OTraAbiBaTb HHc/ia 

KaKflHft m Bac, HecoMHeHHO, BCTpeqajicH c «(})OKy- 
caMH» no OTraflHBaHHK) qnceji. OoKyCHHK o6hhho npeja,- 
jiaraeT BbinojiHHTb flencTBHH cjieflyiomero xapaKTepa: 
3aayMaH hhcjio, npnOaBb 2, yMHo>Kb Ha 3, othhmh 5, 
othhmh 3ajayMaHHoe hhcjio h t. a- — Bcero nnTOK, a to 
h AecHToK fleftcTBuft. 3aTeM i))OKycHHK cnpauiHBaeT, hto 
y Bac nojiyqnjiocb b pe3yjibTaTe, h, nojiyquB otbct, mtho- 
BeHHO coofimaeT 3a,n.yMaHHoe bbmh hhcjio. 

CenpeT «4)OKyca», pasyrvieeTCJj, oienb npocT, h b 
ocHOBe ero Jie>KaT Bee Te ypaBHeHHH. 

riycTb, HanpuMep, c|)OKycHHK np.efljio>KHJi BaM Bbinoji- 
HHTb nporpaMMy aeftcTBUH, yKa3aHtfyio b jieBoft KOjiOHKe 
CJieflyjomen TaOjnmbi: 


3a,nyMaft qnc.no, 

X 

npn6aob 2, 

-* + 2 

yMHOJKb pe3yjibTaT Ha 3, 

3a- + 6 

OTHHMH 5, 

3jc+1 

OTHHMH 3a,ayMaHHOe HHCJIO, 

2*+l 

yMHOJKb Ha 2, 

\x +2 

OTHHMH 1 

4x+l 
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3aieM <J)OKycHiiK npocuT Bac coodmuTb oKOHqaTejibHbiii 
pe3yjibTaT h, noJiyHHB ero,' MOMeHTajibHo Ha 3 biBaeT 3 a- 
ayMaHHoe hhcjio. Kan oh sto ,ne.naeT? 

MtoCh noHHTb 3 to, flocTaTOHHo odparaTbca k npa- 
boh KOJioHKe TagjiHUbi, rile yK33aHHH (JioKycHHKa nepe- 
Beaenbi Ha H3biK ajiredpu. 143 stoh kojiohkh bh/iho, hto 
ecjin Bbi 3a,ayMajiH nanoe-To hhcjio x, to nocjie Bcex 
fleHCTBHH y Bac aojijkho nojiytiHTbCH 4x+l. 3Haa sto, 
neTpyAHo «0TranaTb» 3a.nyMaHHoe qnc.no. 

IlycTb, HanpiiMep, bh coo6ihhjih (JioKycHHKy, hto no- 
jiymuiocb 33. Toma (JioKycHHK dbicrpo peuiaeT b yMe 
ypaBHeHHe 4x+l=33 h HaxoflHT: x=8. Hhhmh cjio- 
b3mh, OT oKOHqaieJibHoro pe3yjibTaTa hhao oraaTb enH- 
Himy (33—1=32) n 3aieM noJiyneHHoe mic.no pa3.ne- 
jiiiTb Ha 4 (32:4 = 8); sto h ^aeT 3a,pyMaHHoe hhcjio 
(8). Ecjih >xe y Bac no.nyqH.nocb 25, to (JioKycHHK b yMe 
npoaeJibiBaeT aeHCTBHH 25—1=24, 24:4 = 6 h cood- 
maeT BaM, hto bh 3a.nyMa.nH 6. 

Kan BHflHTe, Bee oqeHb npocTo: (JionycHUK 3apaHee 
3naeT, hto nano cnenaTb c pe3y/ibT3TOM, qTodbi nony- 
*)HTb 3aAyMaHHoe qnc.no. 

rioHHB 3to, bh MOJKeTe eme donee ynHBHTb h o 3 ana- 
MUTb BauiHx npHHTejien, npennownB hm caMHM, no 
cBoeMy ycMOTpeHHK), BbidpaTb xapaKTep neftcrBHH Han 
3aayMaHHbiM qncnoM. Bh npennaraeTe npnflTenio 3any- 
MaTb HHCJIO H npOH3BOflHTb B JIK) 60 M nOpH^Ke AeHCTBHH 
cnenyiomero xapaicrepa: npndaBnjiTb nnn OTHHMaTb H3- 
Becraoe qncno (cKajxeM: npudaBHTb 2, oTHHTb 5 h t. a.), 
yMHOKaTb 1 ) Ha H3BecTHoe qncno (Ha 2, Ha 3 h t. n.)i 
npudaBjiHTb hjih OTHHMaTb 3aayMaHHoe qncno. Baui 
npuHTejib HarpoMOJK^aeT, hto6h 3anyTaTb Bac, pa# neii- 
ctbhh. HanpHMep, oh 3aAyMbiBaeT qncno 5 (stoto oh 
BaM He coodmaeT) h, bhhojihhh AeHCTBHH, tobopht: 

— H 3anyivian qncno, yMHOJKHn ero Ha 2, npudaBnn 
k pe3yjibTaTy 3, 3aTeM npndaBiin 3anyMaHHoe qncno; 
renepb a npudabnn 1, yMHo>Knn Ha 2, orann 3 anyMaH- 
noe qncno, othjm 3, eme othjm 3anyMaHHoe hhcjio, ot- 
hbji 2. HanoHeu, a yMHonuin pe3ynbTaT Ha 2 h npuda- 
BITJl 3. 


') flejiHTb jiynme He pa3pemafiTe, 
«<j)OKyc». 


KaK 3TO OqeHb yCJIOJKHHT 


PeiiiHB, hto oh y>Ke coBepiueHHo Bac sanyTaA, oh 
c Top>KecTByiomHM bhaom coodmaeT BaM: 

— I7o«7y t iHJiocb 49. 

K ero H 3 VMJieHHK) Bbi HeMeAAemio cooomaeTe eMy, 
hto oh 3aayMaji hhcao 5. 

Kan Bbi 3 to jjeJiaeTe? Tenepb sto y>Ke AocraTOHHo 
bcho. Koma Bam npnaiejib coodmaeT BaM o aeftcTBuax, 
KOTOpbie OH BbinOJIHHeT Hafl 3ajiyMaHHbIM HHCAOM, Bbi 

OAHOBpeMeHHo aeficTByeTe b yMe c iien3BecTHbiM x. Oh 
BaM roBopHT: «H 3aAyMaA hhcao...», a Bbi npo cedn 
TBepAHTe: «3Ha t iHT, y Hac ecTb x». Oh roBopiiT: 
«...yMHo>KHJi ero Ha 2...» (h oh b caMOM AeAe npoii3- 
boaht yMHo>KeHHe HHce/i), a Bbi npo ceCn npoAoAJKaeTe: 
«Tenepb 2x». Oh roBopiiT: «...npndaBHJi k pe3yjibTaTy 
3...», h Bbi HeMejyieHHo cAeAHTe: 2x+3, h t. a. KorAa 
oh «3anyTaA» Bac onomiaTeAbHo h BbinoAHHA Bee Te 
AeficTBHH, KOTopbie nepenncAeHbi Bbime, y Bac noAy«m- 
Aocb to, hto yna3aHo b cAeAyiomeft Tadjinue (AeBaa ko- 
AOHKa coAep>KHT to, hto BCAyx roBopiiT Bam npHHTCAb, a 
npaBaa — Te achctbhh, KOTopbie Bbi BbinoAHneTe b yMe): 


H sa^yMaji inc.no. 

* 

yMHOJKHJi ero Ha 2, 

2x 

npn6arsn.n k pe3yjibTaiy 3, 

2x + 3 

3aieM npH6aBHji 3a,ayMaHH0e ihcjio. 

3x + 3 

Tenepb n npnCaBHJi 1, 

3x + 4 

yMHOJKHJI Ha 2, 

6x + 8 

OTHHJ1 3a^yMannoe ihcjio. 

5jc + 8 

OTHHJI 3, 

5^ + 5 

eme othhji 3a,ayMaHHoe ihcjio. 

4* + 5 

OTHHJI 2, 

4x + 3 

HanoHeu, h yMHO>KHji pe3yjibTaT Ha 2 

8AT-4-6 

h npnCaBHji 3 

8* + 9 
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B KOHue kohuob Bbi npo ce6a noflyMajin: OKomiaTejib- 
huh pe3yjibTaT 8x+9. Tenepb oh roBopm: «y mbhh no- 
jiynmiocb 49». A y Bac totobo ypaBHeHne: 8x+9 = 49. 
PemuTb ero — napa nyeraKOB, h Bbi HeMeA-neHHo coo6- 
maeTe eMy, hto oh 3aayMa.n mic.no 5. 

Oonyc 3tot oco6eHHo 3(J)(J)eKTeH noTOMy, hto He 
bu npe^JiaraeTe Te onepamm, KOTopbie Ha^o npoH3BecTH 
Ha^, 3aAyMaHHbiM mhcjiom, a caM TOBapum Bam «H 30 - 
6peTaeT» hx. 

EcTb, npaBjia, oahh cnynan, Kor.ua (Jxmyc He y^aeT- 
ch. Ecjih, HanpHMep, noc.ne pa,na onepamm bh (cmiTaa 
rpo ce6a) nojiyanjin x+14, a 3aTeM Bam TOBapum ro- 
BopHT: «...Tenepb a OTHaji 3aAyMaHHoe miicjio; y wena 
HOJiyanjiocb 14», to bh c-nemiTe 3a hum: (x+ 14) — 
—x=]4 — b caMOM flejie noJiynmiocb 14, ho HHKaxoro 
ypaBHemia neT h oTra^aTb 3aAyMaHHoe nnc.no bh ne b 
coctohhiih. Mto >xe b TaxoM cnynae aeJiaTb? noerynan- 
Te Tan: Kai< TOJibno y Bac no.nynaeTca pe3yjibTaT, He 
coAepjKamuft Hen3BecTHoro x, bh npepbrnaeTe TOBapuma 
cjioBaMH: «CTon! Tenepb a Mory, urniero He cnpanniBaa, 
CKa3aTb, cKOJibKo y Te6a no.nymi.nocb: y Te6a 14». 3to 
y>«e coBceM 03aflaaHT Bamero npiiaTe-na — Be^b oh co- 
BceM Hnaero BaM He roBopnji! H, xoth bh Tax h He y3- 
Hajin 3a^yMaHHoe nnc.no, (jDonyc nojiynn-nca na cnaBy! 

Bot npnMep (no-npe>KHeMy b jieBon KOJioHKe ctoht 
to, hto roBopHT Bam npnaTejib): 


H 3a^yMaji nncjio. 

X 

npn6aBHJi k neMy 2 

x + 2 

h pe3yjibTaT yMHOJKHji wa 2, 

2x + 4 

Tenepb a npn6aBmi 3, 

2x+7 

othjui 3a^yManHoe nucjio. 

x + 7 

npufiaBHji 5, 

x+12 

3aieM n othsji 3aayMannoe whcjio... 

12 


B tot MOMeHT, Koma y Bac nojiynmiocb nnc.no 12, t. e. 
Bbipa>xeHHe, He coflepjKamee Sojibiue HeH3BecTHoro x. 
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BH h npepbiBaeTe TOBapuma, coo6ihhb eiviy, hto Tenepb 
y Hero no/iymuiocb 12. 

HeMHoro noynpa>KHHBmHcb, bh jierKo cMo>KeTe noxa- 
3bIBaTb CBOHM npHBTeJIHM T3KHe «(|)OKycbI», 

MHHMan Kejie ocTb 

SAflAHA 

Bot 3aflaaa, KOTopaa mojkct noxasaTbca coBepmeHHO 
a6cypAHoft: 

HeMy paBHo 84, ecjni 8-8 = 54? 

3tot cTpaHHbift Bonpoc aaJieKo He jiurneH cMHcJia, 
h 3aaaqa mojkct 6biTb perneHa c noMombio ypaBHemiH. 
FIonpo6yHTe pacuiH^poBaTb ee. 

PEIUEHHE 

Bbi flora^aJiHcb, BepoaTHo, hto ancjia, Bxoflamne b 
3aAaay, HanncaHbi He no jxecaTHHHoft cncTeMe, — HHaae 
Bonpoc «aeMy paBHo 84» 6bui 6bi He^ienbiM. FlycTb ocho- 
BaHHe HeH3BeCTHOH CHCTeMbI CHHCJieHHH eCTb x. Mhcjio 
« 84» 03Haaa.eT Tor^a 8 eflUHnu BTopor© pa3pafla h 4 ew- 
HHHbi nepBoro, t. e. 

«84»=8x+4. 

Hhcjio «54» 03HaaaeT 5x+4. 

HMeeM ypaBneHHe 8-8=5x+4, t. e. b aecaTHHHOH 
cucreMe 64=5x+4, oTKyaa x=12. 

^ncjia HanncaHbi no flBeHaflUaTepHHHon cHcreMe, h 
« 84»=8-12 + 4= 100. 3Hawr, ecmi 8-8 = «54», to 
«84» = 100. 

nofloOHbiM >Ke o6pa30M pemaeTca h jjpyraa 3aAaaa b 
stom pofle: 

MeMy paBHo 100, Kor.ua 5-6=33? 

Otbctc 81 (AeBaTepnaHaa cucreMa cancjieHHa). 

YpaBHeHMe ayMaeT 3a Hac 

Ecjih bh coMHeBaeTecb b tom, hto ypaBHeHne 6biBaeT 
hhoh pa3 npeaycMOTpHTejibHee Hac caMnx, peuiHTe cjie< 
flyiomyio 3a/iany: 

OTuy 32 rofla, cbmy 5 jieT. Hepe3 CKOJibKO JieT oTeu 
Oy^eT b 10 pa3 erapme cbma? 
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06o3HaqHM hckomhh cpon qepe3 x. CnyerH x jieT, 
omy 6yaeT 32+x act, cbiHy 5+x. H Tan Kan oTeu. aoa- 
weH Tor,aa 6biTb b 10 pa3 craprne cbiHa, to HMeeM ypa¬ 
BHeHHe 

32+*= 10(5+*). 

PeuiHB ero, noAyaaeM x= —2. 

I «Mepe3 MHHyc 2 roAa» 03Ha i iaeT «ABa roAa Ha3aA». 
Kor^a Mbi cocTaBjiBJiH ypaBHeHHe, Mbi He noAyMaAH o 
tom, hto B03pacT oTua HHKor^a b 6 y a y m e m He ona- 
Kercfl b 10 pa3 npeBocxoAamnM B03pacT cbma — Tanoe 

i COOTHOUieHHe MOTAO 6bITb TOJIbKO B npOIUJIOM. ypa¬ 
BHeHHe oKa3ajiocb BayMHHBee Hac h HanoMHH.no o cAe- 
jiaHHOM ynymeHHH. 

Kyp e3 I H HeOKHflaHKOCTH 

npn pemeHHH ypaBHeHuft Mbi HaTaAKHBaeMca HHorAa 
Ha OTBeTbi, KOTOpbie MOryT nocTaBHTb b TynnK Majio- 
| onbiraoro MaTeMaTHKa. ripuBeAeM HecxoAbKo npuMepoB. 
1. Haft™ flBy3HanHoe hhcao, oOjiaAaioiuee cAeAyio- 

IUHMH CBOHCTBaMH. I^HlJipa ACCATKOB Ha 4 MeHbUie UH(})' 
pu eAHHHu. Ecah H3 ancAa, 3anHcaHHoro tcmh >Ke hhi{)- 
paMH, ho b oOpaTHOM nopaAKe, BbinecTb ncnoMoe hhcao, 
to nojiynuTca 27. 

06o3HaHHB HHiJipy AecHTKOB t ie pe3 x, a HHiJjpy ena- 
hhh — nepe3 y, Mbi JierKo coct3bhm cncTeMy ypaBHeHnfl 
AJia SToft 3aAann: 

f *=y-4, 

1(100 4-*) —(10*+ S0 = 27. 

FIoACTaBHB bo BTopoe ypaBHeHHe 3HaneHne x H3 nep- 
Boro, HafiAeM: 

1 Of/+ y —4—[ 10 (y —4) +y]= 27, 
a nocAe npeo6pa3oBannft: 

36 = 27. 

y Hac He onpeACAHAHCb 3Ha l ieHHa Hen3BecTHux, 3aTO 
Mbi y3H3AH, HTO 36 = 27... MtO 3TO 3HaHHT? 

3to 03HaaaeT Anuib, hto Auy3HaHHoro aiicAa, ynoBne-* 
TBopaiomero nocraBAeiiHbiM ycAOBHHM, ne cymecrByeT 
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h 1 ito cocTaBjieHHbie ypaBHeHHB npoTHBopeaaT oaho 
A pyroMy. 

B caMOM AeAe: yMHo>KHB o6e nacTH nepBoro ypaBHe- 
hhh Ha 9, mu HafiAeM H3 Hero: 

9y—9x=3&, 

a H3 BTOporo (nocAe pacKpuTHH cko 6 ok h npHBeAemiH 
noAo6Hbix HAeHOB): 

9y—9x=27. 

OAHa h Ta >Ke BeArmiHa 9 y — 9x corAacHo nepBOMy 
ypaBHeHnio paBHa 36, a corAacHo BTopoMy 27. 3to 6e3- 
YCAOBHO HeB03M0>KH0, Tan KaK 36=£27? 

FIoAo6Hoe ate HeAopa3yMeHHe ojkhasct pemaiomero 
CAeAyiomyio cncTeMy ypaBHeHufr. 

X V = 8 , 

xy = 4. 

Pa3AeAHB nepBoe ypaBHeHHe Ha BTopoe, noAyaaeM: 
xy= 2, 

a conocTaBAHH noAyaeHHoe ypaBHeHHe co BTopbiM, bh- 
AHM, MTO 

xy = 4, 
xy = 2, 

t. e. 4 = 2. MuceA, yAOBAeTBopaiomHx stoh CHCTeMe, He 
cymecTByeT. (CncTeMbi ypaBHeHHH, KOTopbie, hoao 6 ho 
cefi'iac paccMOTpeHHbiM, He HMeiOT pemeHHH, Ha3biBaiOT- 
CH H eco B M e CTH bl M H.) 

II. C HHOrO pOAa HeOJKHAaHHOCTblO BCTpeTHMCH MbI, 
ecAH HecKOAbKo H3MeHHM ycAOBHe npeAHAymefl 3aAaan. 
Hmchho 6yAeM canTaTb, hto uncppa agchtkob He Ha 4, 
a Ha 3 MeHbuie, aeM HH<J)pa cahhhu, a b ocTaAbHOM ocTa- 
bhm ycAOBHe 3aAa i iH TeM >ne. Mto sto 3a hhcao? 

CocTaBAaeM ypaBHeHHe. Ecah uruppy agchtkob 060- 
3HanHM aepe3 x, to hhcao cahhhh Bupa3HTca aepe3X+ N 3. 1 
riepeBOAa 3aAaay Ha a3bm aAre6pu, noAyaHM: 

10(*+3) +x— [10*+ (*+3)]=27. 

CAeAaB ynpomeHna, npuxoAHM k paBeHCTBy 

27=27, 
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3to paBeHCTBo HeocnopnMo BepHo, ho oho Hnnero He 
rOBOpHT HaM O 3HaHeHHH X. 3naHHT J1H 3T0, hto nnceA, 

y aoba eTBopa ioiuhx Tpe6oBaHHK) 3aAaHH, He cymecT- 

ByeT? 

HanpoTHB, 3to 03HaqaeT, hto cocTaBjieHHoe HaMH 
ypaBHeHne ecrb TOKAecTBo, t. e. hto oho BepHo npn jiio- 
6om 3Ha*ieHHH HeH3BecTHoro x . fleftcTBUTejibHo, Jierno 
y6eAHTbCH b tom, hto yKa3aHHbiM b 3aAane cbohctbom 
ofijia^aeT na>Kfloe ABy3HanHoe hhcao, y KOToporo HH(J)pa 
eflHHuu Ha 3 6oJibiue mnjjpbi AecflTKOB: 

14 + 27 = 41, 47 + 27 = 74, 

25 + 27=52, 58 + 27=85, 

36+27=63, 69+27=96. 

III. Haft™ Tpex3Ha i iHoe hhcao, ofijia^aiomee cneAyio- 
UtHMH CBOHCTBaMHt 

1) iunjjpa flecHTKOB 7; 

2) UH({)pa coTeH Ha 4 MeHbrne uH(J)pbi eAHHHir, 

3) ecJin uH({)pbi 3Toro HHCJia pa3MecTHTb b oOpaTHOM 
nopflflKe, to HOBoe hhcao 6yaeT Ha 396 6oAbine hcko- 
Moro. 

CocraBHM ypaBHeHne, o6o3HannB innjjpy eAHHim ne- 
pe3 x: 

1 00a: + 70+ x— 4—[ 100 (a:— 4) + 70+a:]=396. 


ypaBHeHne sto nocjie ynpomeHHH npiiBOAHT k paBen- 
CTBy 


396 = 396. 


^HTaTeJiH yjxe 3HaiOT, nan Ha^o mnnoBaTb noAo6- 
HbiH pe3yjibTaT. Oh o3Hanae.T, hto KaxtAoe Tpex3nanHoe 
■jhcjio, b kotopom nepBan uncjipa Ha 4 MeHbrne TpeTben 1 ), 
yBeJiHHHBaeTca Ha 396, ec-nn umjjpbi nocTaBHTb b o6paT- 
hom nopflAKe". 

flo chx nop Mbi paccMaTpuBaJin 3aAanH, HMeiomiie 
6ojiee hjih MeHee HCKyccTBeHHbift, khhakhhh xapaKTep; 
hx Ha3HaneHHe — noMonb npno6pec™ HaBbiK b cocTaB- 
AeHHH h pemeHHH ypaBHeHHH. Tenepb, BoopyjxeHHbie Teo- 
pemnecKH, 3aftMeMCH HecKOAbKHMH npuMepaMH 3aAan 
npaKTHnecKHX — H3 o6Aac™ npon3BOACTBa, oOnxoAa, 
BoeHHoro aejia, cnopTa. 


*) Uncppa AecnTKOB pojin He nrpa.ia. 
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B napHKMaxepcKOH 

3AJA<JA 

Mo>KeT jih a-nredpa noHaAodHTbca b napiiKMaxep- 
ckoh? OKa3biBaeTca, hto TaKHe cjiyaan dbraaioT. MHe 
npnuiJiocb ydeAHTbca b stom, Kor^a 0AHa>KAbi b napuK- 
MaxepcKofi noAomeJi ko MHe MacTep c HeojKHAaHHoft 
npocbdoft: 

— He noMOJKeie jih HaM pa3peuiHTb 3aAaay, c koto- 
pOH MbI HHK3K He CnpaBHMCH? 

— y>K CKOJIbKO paCTBOpa HCnOpTHJIH H3-3a 3TOro! — 
AodaBHji Apyroii. 

— B new 3aAana? — ocbcaomhach a. 

— y Hac HMeeTca hbs pacTBopa nepenucH BOAopoAai 
30-npoueHTHbift h 3-npoueHTHbiH. HyjKHo hx cMemaTb 
Tan, hto6h coct a bhji ca 12-npoueHTHbiH pacTBop. He mo- 
>KeM no,nbicKaTb npaBHJibHofl nponopuHH... 

MHe flajiH 6yMa>KKy, h TpedyeMaa nponopuna 6buia 
HafweHa. 

OHa OKa3ajiacb oaeHb npocrofi. KaKofi hmchho? 
PEIIIEHHE 

3aAaay mojkho peuniTb h apwJiMeTnaecKH, ho a3biK 
a-nredpbi npHBOAHT 3Aecb k uejin npome h dbicTpee. 
nycTb aah cocTaBjieHna 12-npoueHTHofl cMecn TpedyeTca 
B3aTb * rpaMMOB 3-npoueHTHoro pacTBopa n y rpaMMOB 
30-npoueHTHoro. Tor^a b nepBoft nopunn coAepjKHTca 
0,03* rpaMMOB hhctoh nepeKHcn BOAopoAa, bo BTopofi 
0,3 y, a Bcero 

0,03*+0,3i/. 


B pe3yjibTaTe noJiyaaeTca (*+i/) rpaMMOB pacTBopa, 
B KOTOpOM HHCTOH nepeKHCH AOJIJKHO ObITb 0,12 (* + !/). 
HMeeM ypaBHeHne 

0,03*+ 0,3y =0,12 (x+y). 

H3 3Toro ypaBHeHHH HaxoAHM *=2 y, t. e. 3-npoueHT- 
Horo pacTBopa HaAo B3HTb BABoe doAbiue, aeM 30-npo- 
ueHTHoro. 




TpaMBafl h neiuexoA 

3AflA<JA 

Hah BAOJib TpaMBaiiHoro nyra, a 3aMeTHA, wo na- 
Kflbie 12 MHHyT MeHH HaroHHBT TpaMBafl, a KajKAbie 4 MH¬ 
HyTbi a caM Bcrpenaio TpaMBafl. Han TpaMBan abh- 
JKeMCH paBHOMepHO. 

Mepe3 cKOAbKo MHHyT oahh nocAe Apyroro noKH- 
A3K)T TpaMBaflHbie BaroHbi cboh Koncmhie nyHKTbi? 

PEII1EHHE 

Ecah BaroHbi noKHAaiOT cboh KOH«qHbie nyHKTbi Ka- 
)KAbie X MHHyT, TO 3TO 03HaHaeT, HTO B TO MeCTO, TAe H 
BCTpeTHACH C OAHHM H3 TpaMBaCB, HepeB X MHHyT npHXO- 
Aht cAeAyiomufl TpaMBafl. Ecah oh AoroHneT mchh, to b 

OCTaBUIIieCH 12- X MHHyT OH AOAHieH npoflTH TOT nyTb, 

KOTopbifi h ycneBaio npoflTH b 12 MHHyT. SnanuT, tot 
nyTb, KOTopbift h npoxo>i<y b 1 MHHyTy, TpaMBafl npo- 
12 — x 

XOAHT B - ^2 - MHHyT. 

Ecah >Ke TpaMBafl hact MHe naBCTpeny, to oh BCTpe- 
tht MeHH nepe3 4 MHHyTbi nocAe npeAMAymero, a b oc- 
TaBuinecH (x —4) MHHyTbi oh npofiAeT tot nyTb, KOTopbift 
n ycneA npoflTH b sth 4 MHHyTbi. CAeAOBaTeAbHo, tot 
nyTb, KOTopbifl h npoxojxy b 1 MHiiyTy, TpaMBafl npoxo- 
x — 4 

AHT B -^- MHHyTbi. 

noAynaeM ypaBHeHne 

12 —x _ x — 4 
12 ~ 4 • 

OTCioAa x=6. BaroHbi otxoaht Ka>KAbie 6 MHHyT. 
Mojkho TaKjxe npeAAOJKHTb cAeAyiomee (no cyTii Ae- 
aa apn^MeTHHecKoe) pemeHne 3aAa i in. 06o3HanHM pac- 
CTOHHHe MeJKAy AByMH CAeAVIOmHMH OAHH 3a ApyrHM 
TpaMBanMH nepe3 a. TorAa Me>KAy mhoii h TpaMBaeM, 
ABHraioinnMCH HaBCTpeqy, paccTOHHue yMeHbiuaeTCH Ha 
Y B MHHyTy (TaK KaK paCCTOHHHe MeJKAy TOAbKO HTO 
npoiueAuiHM TpaMBaeM h cAeAyiomuM, paBiioe a, mm 
BM ecTe npoxoAHM 3 a 4 MHHyTbi). Ecah >xe TpaMBafl ao- 
TOHHeT MeHH, TO paCCTOHHHe Me>KAy H3MII OKeMHHyTHO 
yMeHbinaeTCH Ha -jg. EIpeAnoAOJKHM Tenepb, hto h 
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B TeqeHHe MHHyTbi me.n BnepeA, a 3aTeM noBepHyji Ha 3 a/i 
h MiiHyry rneA o6paTHO (t. e. BepHyjica Ha npe>KHee Me- 
cto). Torzia Me>KAy mhoh h TpaMBaeM, ^BHraBUiHMCH 
BHanaJie MHe HaBcrpeny, 3a nepByio MiiHyTy paccTOHHHe 
yMeHbiunjiocb Ha , a 3a BTopyio MHHyTy (Koraa stot 
TpaMBaft y>Ke AoroHHA mchh) na yj • Mxoro 3a 2 MHHyTbi 
paCCTOHHHe MP>KAy HHMH yMeHbUIHJIOCb Ha-^ + yr, — 3-• 
To we 6buio 6bi, ecjiH 6h a ctoha Bee BpeMa Ha Mecre, 
Tan nan b HTore a Bee paBiio BepHyAca Ha3aA. I-fran, 
ecAH 6bi a He ABHrajicfl, to 3a MHHyTy (a He 3a flee) 
TpaMBafi npH6jiH3iuicH 6h ko MHe Ha -j-: 2 — - y , a Bee 
paccTOHHne a oh npoexaji 3a 6 MiiHyT. 3to 03HaqaeT, 
HTO MHMO HenOABH>KHO CTOHIUeTO HafijHOflaTeJIH TpaMBaH 
npoxoAHT c HHTepBa.noM b 6 MirnyT. 


Hapoxofl h njiQTbi 

3AAAMA 

H3 ropoAa A b ropoA B, pacnoAOJKeHHbifi HH>Ke no 
TeneHHio penn, napoxoA meA (6e3 ocTaHOBon) 5 aacoB. 
06paTHO, npOTHB TeneHna, oh iueA (ABHraacb c toh we 
COfiCTBeHHOH CKOpOCTblO H T3K>Ke He OCTaHaBAHBaHCb) 
7 nacoB. CnoAbKo aacoB HAyT H3 A b B njioTbi (nAOTbi 
ABHWyTCH CO CKOpOCTblO TeaeHHH peKH) ? 

P EUI E H H E 

06o3HaHHM qepe3 x BpeMa (b nacax), Hy>KHoe napo- 
xoay AAa toto, «iTo6bi npofi™ paccTOHHne ot A ao B b 
c t o a h e ft b o A e (t. e. npn ABnweHUH c coCctbchhoh 
cKopocTbio), a nepe3 y — BpeMa ABnweHHa haotob. Tor- 
Aa 3a aac napoxoA npoxoAHT — paceroaHna AB, a nAO- 
Tbi (TeneHne) y stoto paccToaHiia. ITosTOMy bhh 3 no 
pene napoxoA npoxoAHT 3a aac — + y paccroaHHa AB, 
a BBepx (npOTHB TeaeHna) -y — y. Mbi we 3HaeM H3 
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ycjiOBHH^ 3a%ami, mo bhh3 no pene napoxoa npoxo,miT 
sa qac -g- paccTOHHiia.a BBepx y. flojiyqaeM cucTeMy 



x y 7 ' 


Hm 6 thm, *ito rjw peiueHHH 3 toh chctgmh ne CJIC^yeT 
ocBo 6 o>KflaTbCH ot 3 HaMeHaTejieH: ny>KHo npocTo bh- 
tiecTb H 3 nepBoro ypaBHemin BTopoe. B pe 3 y/ibTaTe Mbi 
nojiytiHM: 

2_2_ 

y ~ 35 ’ 

OTKy.ua y= 35. Haora iwyT H3 A b B 35 qacoB. 

toe wecTHHKH Kocpe 

3ARAHA 

toe wecTHHKH, HanojiHeHHbie no^e, mmor oaiiHaKO- 
Byio <§©|>My h caejiaHbi H3 oaiwaKOBoft *ecm riepBaa 
BeCHT 2 KZ H llMCCT B BbICOTy 12 CM\ BTOpan BeCHT 1 KZ 
i] HMeeT b BbicoTy 9,5 cm. KanoB micraH Bee xoijie b >xe- 
CTBHKaX? 

P E III E H H E 

06 o 3 HaqHM Bee co,nep>KHMoro fjo/ibiueii mecTHHKH qe- 
pe 3 x , MeHbmeii — qepe 3 y. Bee caMux mecTHHOK 060 - 
3 Ha>iHM cooTBeTCTBeHHO qepe 3 z n t. HivieeM ypaBHemui 
p+z = 2, 

U + * = l. 

Tax nan Beca coaepmiMoro nojiHbix mecTHHOK otho- 
chtch, nan nx q 6 t> e m bi, t. e. nan xySbi nx bhcot ’), to 

y — -ggr *» 2,02 hjih x — 2,02 y. 


') nponopmieft 9 T 0 H n 03 B 0 JIHTejIbH 0 r 70 JTL 30 BaTLCH JIHUIb B TOM 
cay'iae, KorAa CTeHKH >kcctsihok He cjihuikom tojicth (Tan nan Ha- 
PyjKHaH H BHyTpeHHHH nOBepxHOCTH JKeCTBHOK, CTporO TOBOpH, He 
noAo 6 iibi h, KpoMe Toro, BbicoTa BHyrpeHiiefl noJiocTH 6 aHKH, CTporo 
TOBOpH, OTJIHlaeTCH OT BbICOTbl CaMOH 6 aHKH). 
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Beca me nycTUX mecTHHOK othochtch, KaK iix noji- 
Hbie noBepxHOCTH, t. e. Kan KBa^paTbi hx bucot. 
riosTOMy 


| = HJIH z=\m. 


noflCTaBHB sHa^eHHH x h z b nepBoe ypaBHeHne, no- 
jiy^aeM ciicreMy 

| 2,02y+l ,60* = 2, 

l y + t — \. 


PeuiHB ee, y3HaeM: 

y = ^ = 0,95, t = 0,05. 

H cjieflOBaTejibHO, 

x= 1,92, z = 0,08. 

Bee KO(})e 6e3 ynaKOBKii: b CojibLueft mecTHHKe 1,92 kb, 
b MeHbuieft — 0,94 kb. 

BenepHHKa 

3AHAMA 

Ha BeiepHHKe 6biJio 20 TanuyioiUHX. Mapna TaHue- 
Bajia c ceMbio TamiopaMH, O/ibra — c BOceMbio, Bepa — 
c fleBSTbio h Tan ^a/iee no Hhhm, KOTOpan TaHueBajia 
CO BCeMII TaHUOpaMH. CKOJIbKO T3HUOPOB (MyJK'IHH) 6bl- 

jio Ha Be^epHHKe? 

PEIUEHHE 

3afla^a peuiaeTca o^eHb npocTO, ecjiH yAa^HO bh- 
6paTb Hen3BecTHoe. By^eM ncnaTb micAO He TaHiiopoB, 
a TaHuopoK, KOTOpoe oOoaHaqHM qepe3 x: 

1- H, MapHH, TaHueBajia c 6+1 TaHUopaMH 

2- h, Ojibra, » » 6—j— 2 » 

3- h, Bepa, » » 6 + 3 » 

x-H, HHHa, » » 6 + x » 

HMeeM ypaBHeHne 

x+ (6+x) =20, 
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OTKVfla 


x = 7, 

a cjieflOBaTejibHo, micjio TaHuopoB — 

20—7=13. 


MopcKan pasBeAKa 

3AflA1AI 

Pa3BeOTHKy (pa3BeAbiBaTejibHOMy KopaOjiio), abh* 
raBixieMycH b cocTaBe scKa^pbi, ^aHo 3aAaHne ofojieAo 
BaTb paHOH MOpH Ha 70 MHJIb B HanpaBJieHHH £BH>KeHH51 



Phc. 10. 


acKaApw. CKopocTb acKaapu — 35 MHJib b aac, cnopocTb 
pasBeA^HKa — 70 MHJib b aac. TpeOyeTca onpeAeAHTb, 

«epe3 CKOJIbKO BpeMeHH paSBeA^HK B03BpaTHTCfl K 30 

Kaape. 

PE1HEHHE 

06o3HaaHM ncKOMoe anc.no aacoB aepe3 x. 3a sto 
BpeMa scnaApa ycne.na npoft™ 35x Miuib, pa3BeAHBa- 
TeAbHbifi we KopaOjib 70x. PasBeA^HK npomeA BnepeA 
70 MHAb h aaerb 3toto nyTH oCpaTHO, acKaApa we npo- 
uiAa ocTaAbHyio aactb Toro we nym Buieere ohh 
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npouuiH nyTb b 70x+35x, paBHbin 2-70 MHAb. HMeeM 
ypaBHeHne 

70*+ 35*= 140, 

OTKyaa 


ijacoB. Pa3BeAAHK B03BpaTHTcn k scnaApe nepe3 1 Aac, 
20 MHHyT. 

3 A A A A A 2 

Pa3BeA^nK noJiy^HJi npwCaa npon3BecTH pa3BeAi<y 
BnepeAH scnaApbi no HanpaBAeHmo ee ABH^eHna. He- 
pe3 3 Aaca cyAno sto aoa>kho BepHyTbca k scnaApe. 
CnycrH CKOAbKO BpeMeHH nocAe ocTaBAeHHH scKaApu 
pa 3 BeAbiBaTeAbHoe cyAHO aoa/kho noBepHyTb Ha3aA, 
ecAii cKopocTb ero 60 y3/iOB, a cnopocTb scKaApti 
40 y3AOB? 

PEIIIEHHE 

PlycTb pa 3 BeAAHK aoajkch noBepHyTb cnycrn * Aa* 
cob; 3 Ha™T, oh yAaAHACB ot 3CK3Apbi x AacoB, a UieA 
HaBCTpeqy eft 3— x nacoB. riona Bee KOpafiAH uiah b oa- 
hom HanpaBAeHHH, pa 3 BeAAHK ycneA 3 a x AacoB yAa- 
AHTbCB OT acnaApbi Ha p33H0CTb npoHAeHHbix HMH ny- 
Teft, t. e. Ha 

60.v—40*=20*. 


npn B 03 BpameHHH pa3BeA™Ka oh npoiueA nyTb Ha- 
ECTpeny scnaApe 60(3—*), ca M a >Ke scnaApa npouiAa 
40(3— x). Tot h Apyron npouiAH BMecTe 10*. CAeAOBa- 
TeAbHO, 

60(3— x) +40(3— x) =20x, 

OTKyAa 

x = 2j. 

Pa3BeAAMK AOA>KeH H3MeHHTb Kypc Ha ofipaTHbiH cny- 
CTH 2 Aaca 30 mhh, nocAe toto, nan oh noKHHyA sc- 
KaApy- 
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Ha BenoflpoMe 

3AJIAH A 

no KpyroBOH AOpore BejiOApoMa eAyT ABa BeJiocnne- 
micra c Heii3MeHHbiMH CKopocTHMH. KorAa OHIi eayT B 
npoTHBonojio>KHbix HanpaBjieminx, to BCTpenaiOTCH Kam- 
flbie 10 cexyHA; KorAa me eAyT b oahom HanpaBJieHHH, 
to oahh HacTiiraeT Apyroro KamAue 170 cenyHA. Ka- 
KOBa CKopocTb KamAoro BejiocimeAncTa, ecjni ajihhh 
npyroBofl Aoporn 170 m ? 

PEIUEHHE 

Ecjih CKopocTb nepBoro BejiocHneAHCTa x, to b 10 ce* 
kvha oh npoesmaeT lOx MeTpoB. BTopoft me, ABiirancb 
eMy HaBCTpeny, npoe3maeT ot BCTpenii ao BCTpemi oc- 
TajibHyio nacTb Kpyra, t. e. 170—10x MeTpoB. Ecjih cko- 
pOCTb BTOpOTO y, TO 3TO COCTaBJIHCT lOy MeTpOB; HT3K, 

170—10x= lOy. 

Ecjih me BejiocuneAHCTbi eA>'T oahh bcjica ApyroMy, 
to b 170 cexyHA nepBbifl npoesmaeT 170x MeTpoB, a bto- 
poH 170y MeTpoB. Ecjih nepBbift eAeT ObiCTpee BToporo, 
to ot oahoh BCTpeHH ao Apyrofl oh npoesmaeT Ha oahh 
K pyr Oojibme BToporo, t. e. 

170x—170y= 170. 

nocjie ynpomeHHH sthx ypaBHenuft nojiynaeM: 
x+y= 17, x—y = 1, 

OTKyAa 

x=9, y=8 (MeTpoB b cexyHAy). 

C0CTfl3aHHe M0T0ULHKJ10B 

3AJI AH A 

npH MOTOHHKJieTHbIX COCTH33HHHX OAHa H3 TpeX 
CTapTOBaBIHHX OAHOBpeMeHHO MaiHHH, AeJiaBUiaH B Mac 
Ha 15 km MeHbuie nepBoft h Ha 3 km OoJibiue TpeTbefl, 
npunijia k KOHeHHOMy nyHKTy na 12 MHHyT no3me nep- 
boh h Ha 3 MHHyTbi paHbme TpeTbeft. OcTaHOBOK b nyTH 
He 6 njio. 


5 A. H. riepe.ibMaH 



TpefiyeTCH onpeneJiHTb: 

a) Kai< BejiHK ynacTOK nyra? 

6) Kan BejiHKa cnopocTb xa>KAOH MamuHbi? 

b) KaKOBa npoAOJi>KHTeAbHOCTb npo6era Ka*joH Ma* 
rnnHbi? 


pebehhe 

Xoth Tpe6yeTCH onpeAe/iHTb ceMb HeiissecTHbix Be- 
flHIHH, Mb! oSofifleMCH npn pemeHHH 33flaw TOJlbKO flBy- 
mh: codaBiiM cucTeMy AByx ypaBHeHHH c AByMH Heii3- 
BeCTHbIMH. „ „ 

0603HaHHM CKOpOCTb BTOpOH MaUIHHH Aepe3 « 
TorAa cnopocTb nepBOH Bbipa3HTca nepe3 x+15, a TpeTb- 
eii — nepe3 x— 3. „ T 

fljiHHy ysacTKa nyTH oCcoHaHHM oyKBOH y. 1 oi\a<i 
npoaOA/KHTeJibHOCTb npoSera o6o3HaHHTCH: 

Rjm nepBofi MamuHbi nepe3 . . 

A-th BTopofi » » • • 

aah TpeTbefi » » • • x —3 * 

Mbi 3HaeM, hto BTOpan MamuHa 6bma b nyra Ha 
12 MHHyT (t. e. Ha ^ naca) AOJibme nepBofi. IlosTOMy 

y y __ 1 

~7~ x + 15 5- 

Tperan Mauiiina 6«na b nyra Ha 3 MHHyTbi (t. e. Ha 
J naca) CoAbuie BTopofl. CjieAOBaTejibHo, 

2 y y__L 

T=3 x 20 • 

BTOpOe H3 3THX ypaBHeHHH yMHOXHM Ha 4 H BbIHTeM 
H3 nepBoro: 


JC+15 ‘ 




Pa3AeAHM Bee HJieHbi 3Toro ypaBHeHHH Ha y (3Ta sejm- 
HHHa, KaK Mbi 3HaeM, He paBHa Hyjno) h nocjie 3Toro 
ocbo6oahmch ot 3 HaMeHaTeAefi. Mbi nojiymiM: 

(x+15) (x-3)-x(x-3)-4a:(x+. 15) + 4(*+ 15) (x—3) =0, 




hjih nocjie pacKpbiTHH cko6ok h npiiBeaeHHH noAoOHbix 

tlJieHOBt 

Sx —225 = 0, 

OTKyAa 

*=75. 

3Han x, HaxoAHM y m nepBoro ypaBHeHHHi 



OTKyAa y= 90. 

Hian, CKopocTH MauiHH onpeAejieHbii 

90, 75 h 72 KHJioMeTpa b Hao. 

Rmma Bcero nyTH = 90 km. 

Pa3fleAHB AJiHHy nym Ha cnopocTb Ka>Kn,oft MamiiHbi, 
HafifleM npoAoji>KHTejibHocTb npo6eroBi 
nepBofi MaxuiiHbi ... 1 nac, 

BTOpofi ManiHHbi ... 1 ijac 12 mhhs 
T peTbefi MamiiHbi ... 1 nac 15 mhh. 

TaKHM o6pa30M, Bee ceMb HeH3BecTHbix onpeAejieHbi. 

CpeflHflfi CKopodb eaau 

3Afl AHA 

ABTOMo6njib npoexaji paccTOHHiie Mex<Ay AByMH ro- 
pOAaMH CO CKOpOCTbK) 60 KHJIOMeTpOB B HaC H B03Bpa* 
THJ1CH CO CKOpOCTbK) 40 KHJIOMeTpOB b qac. KaKOBa 6bIJia 
cpeAHHH ckopocTb ero e3Afai? 

P E III E H II E 

OOMaHHUBan npocTOTa aaAami bboaht mhothx b 3a* 
6jiy>KAeHHe. He BHHKHyB b ycjiOBHH Bonpoca, BbmncjiHiOT 
cpeAHee apinfmeTimecKoe Me>KAy 60 h 40, t. e. HaxoAHT 
nojiycyMMy 



3to «npocToe» pemeHne 6bmo 6bi npaBiuibHo, ecjiH 
6bi noe3AKa b OAny cTopoHy h b oeparaoM HanpaBjieHHH 
AJiHJiacb OAHHaKOBoe BpeMH. Ho hcho, hto ofipaTHaano* 
e3AKa (c jvieHbmeft CKopocTbio) AOJi>KHa 6buia orajiTb 


5 * 
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oaibnre apeuena, weni e3xa ryaa. y^TH sto, mh noiiMeM, 
WTO OTB6T 50 — HeBepeH. „ r 

H fleHCTBHTejibHo, ypaBHeHHe AaeT apyron oTBeT. 
CTaBHTb ypaBHeHHe HeipyaHo, ecjin BBecTH BcnoMora- 
TP.TbHoe nen3BecTHoe — hmchho BeJiHHHiiy l paccToaHna 
Meway ropoaaMH. 06 o 3H3 hhb HCKOMyio cpeaHioio cko- 
pocTb Mepe3 x, cocTaBjineM ypaBHeHHe 


= 60 ~* 40 ' 


Tan KaK l He paBHo Hyaio, MomeM ypaBHeHHe pa3fle- 
jiHTb Ha /; noJiy^aeM: 

2__L, _L 

H ~ 60 ^ 40 ’ 


oTKyaa 


x = 


2 



48. 


Ht 3 k, npaBHjibHbifi OTBeT He 50 KHJioivieTpoB B wac, a 

48 ' Ecjih 6 h mh pemajin 3Ty me aaaa^y b OyKBeHHbix 
o6o3Ha i ieHHHX (Tyaa aBTOMoCHJib exaJi co cxopocTbio a 
KHJIOMeTpOB B H3C, 06p3THO CO CKOpOCTbK) ft KHAOMCT- 
POB B qac), TO noJiyamiH 6 u ypaBHeHHe 



OTKyaa ajih x noJiynaeM 3HaneHHe 



3ra BeaHHinia na3UBaeTCa c p e a h h m rapMOHine- 
ckhm aah bcahhhh a u b. 

HTan, cpeaHHn cnopocTb e3Abi BbipamaeTca ne cpea- 
hum apn(})MeTiHiecKHM, a cpeaHHM rapMOHHnecKHM aah 
cKOpocTefi ABHmeHHa. J1 ,jih noJioJKHTejjbHbix a ii b Cpea- 
iiee rapMOHiinecKoe Bceraa MeHbiue, neM hx cpeflHee 
apH^MeTiinecKoe 

a + b 

2 ’ 

HTO MU h BHAe.ui Ha 4HcvieHHOM npHMepe (48 Meubme, 
qe\i 50). 
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fibicTpofleHCTByromne BbNHCJimejibHbie MauiHHbi 

Bece^a 06 ypaBHeminx b njiaHe «3aHHMaTejibHofi aA- 
re6pbi» He MomeT npofl™ mhmo pemeHHH ypaBHeHini na 
BbHIHCJIHTejIbHbIX MaiHHHaX. MbI y>Ke rOBOpHJIH o TOM, 
hto BbmucjiHTejibHbie MauiHHbi MoryT «nrpaTb» b max- 
Mara (hah maniKH). MaTeMaTHuecKiie MauiHHbi MoryT 
BbinojiHHTb h Apyrue 33A3HHH, HanpHMep, nepeBOA coa- 
hoto H3biKa Ha Apyroii, opxecTpOBKy My3biKaAbHou Me- 
JIOAHH H T. A. Hy>KHOTOJIbKO pa3pa6oTaTbCOOTBeTCTByiO- 
myio «nporpaMMy», no KOTOpoft Marnmia SyAeT aghctbo- 
BaTb. 

KoHeuHo, Mbi He 6yAeM paccMaTpHBaTb 3Aecb «npo- 
rpaMMbi» aah urpbi b maxMara hah aah nepeBOAa c oa* 
hoto H3biKa Ha Apyroii: sth «nporpaMMbi» KpaiiHe cao>k- 
Hbi. Mbi pa36epeM Aiiuib Ase oueHb npocTeHbKiie «npo- 
TpaMMbI». OAHaKO BHauaAe Hy>KHO CKa3aTb HeCKOAbKO 
CAOB 06 yCTpOHCTBe BbIHHCAHTeAbHOH MaiHHHbl. 

Bbirne (b ta. I) Mbi roBopHAii 06 ycTpoiicTBax, koto- 
pbie n03B0A5H0T npOH3BOAHTb MHOTHe TblCHHH BHUIICAe- 
HHH B eexyHAy. Bra UaCTb BblHHCAHTeAbHOH MauiHHbi, 
CAymaman aah HenocpeACTBeHHoro BbinoAHeHHH a eii- 
ctbhh, Ha3biBaeTca sph^imcthicckhm ycTpofi- 
ctbom. KpoMe toto, MauiHHa couepiKHT ynpaBjiHio- 
mee ycTpoficTBo (peryAHpyiomee pa6oTy Been Ma¬ 
uiHHbi) h Tax Ha3bmaeMyio n a m h t b. naMHTb, hah, 
HHaue, 3anoMHHaiomee ycTpoucTBO, npeACTaBAneT co6oii 
xpaHHAiime aah uHceA h ycAOBHbix CHrHaAOB. HaxoHeu, 
MauiHHa CHa6>xeHa oco6hmh ycTpoftcTBaMH aah bboah 
HOBbIX UH())p0BbIX AaHHbIX H AAH BblAaHH TOTOBblX pe- 
3yAbT3TOB. 3th roTOBbie pe3yAbTaTbi MauiHHa neHaTa- 
eT (y>xe b aechthhhoh cucTeMe) Ha cnemiaAbHbix xap- 
TOHKaX. 

BceM xopouio H 3 BeCTHO, HTO 3 ByK MO>KHO 3 anHCaTb 
Ha nAacTHHKy hah Ha nAeHKy h 3 aTeM BOcnpoii 3 BecTH. 
Ho 3 anncb 3 Byxa Ha nAacTHHKy MO>xeT 6 biTb npoii 3 Be- 
AeHa AHUib oahh pa 3 : aah hoboh 3 anncH Hy>KHa y>xe 
HOBan nAacTHHKa. HecxoAbKo HHaue ocymecTBAHeTCH 
3 amicb 3 Byxa b MarHHTOiJiOHe: npn noMomu HaMarHiiuii- 
B 3 HHH OC 06 OH AeHTbl. 3 anHCaHHbIH 3 ByK MO>KHO BOCnpO- 
H 3 BecTH Hy^Hoe hhcao pa 3 , a ecAH 3 anncb oxa 3 aAacb 
y>xe HeHy>KHOH, ee mo>kho «CTepeTb» h npoH 3 BecTii Ha 
toh we AeHTe HOByio 3 amicb. Ha oahoh h toh >xe AeHte 



mo>kho np0H3BecTH OA«y 3a flpyroft HecnoAbKo 3annceH, 
npimcM npH Ka>K^ofl hoboh 3anncH npeAbiAyman «ctii- 
paeTC?i». 

Ha noflofiHOM >Ke npiiHUiine ocHOBaHO AencTBiie 3a- 
noMHHaramux ycTpoftcTB. Hucjia h ycAOBHbie cumaAbi 
3 anHCbiBaiOTCH (npn noMomii SAeKTpHHecKiix, MamiiT- 
Hbix hjih MexaHH^ecKHX curHajioB) Ha cnemiaAbHOM oa- 
pa6aHe, JieHTe hjih apyroM yerpoHCTBe. B Hy>KHbiii 
MOMeHT 3 anncaHHoe hhcao MO>KeT 6biTb «nponTeHO», a 
ecjni oho y>xe 6ojibme He Hy>KHO, to ero mo>kho CTepeTb, 
a Ha ero MecTe 3anncaTb flpyroe hhcao. «3anoMHHaHne» 

11 «qTeHiie» HHCJia hjih ycJiOBHoro curHajia aahtch Bcero 
JIHHIb MHJIJUIOHHbie AOJIH cexyHAbi. 

«naMHTb» MOJKeT COAepJKaTb HeCKOJIbKO TblCHH Hie- 
eKl Ka>KAaH HHefiKa — HecnoAbKo abchtkob sJieMeHTOB^, 
HaripHMep MarrniTHbix. Z1 ,jih 3anncH nuceji no abohhhoh 
CHCTeMe CHHCJieHHH yCJIOBHMCH CHHT3Tb, HTO KaJKAbM 

iiaMarHHtieHHbiH sjieiweHT H3o6pajKaeT nnijipy 1, a HeHa- 
MarHimenHbiH — mfijipy 0. IlycTb, Hanpuiviep, na>KAan 
jmeftna naMHTH coAepauiT 25 sAeivieHTOB (hjih, nan ro- 
BopHT, 25 «ABOHHHbix pa3pHAOB», npinreM nepBbiii 3Ae- 
MeHT HHCHKH CAyJKMT AAH 06o3HaHeHHH 3 H a K a HHCJia 
(+ HJIH — ), CJieAyWmne 14 pa3pHAOB CAy>K3T AJIH 3a- 
hhch uejioft Haem HHCJia, a nocjieAHiie 10 pa3pHAOB — 
aah 3aniicn apo6hoh Haem. Ha puc. 11 cxeMaraHecKH 
H3o6pa>KeHbi Ase hhchkh naMHTH; b na>KAOH no 25 pa3- 
Phaob. HaMarHiineHiibie 3JieMeHTbi o6o3HaneHbi 3H3 kom 
+, HeHaMarmiHeHHbie o6o3HaneHbi 3Hai<0M —. PaccMO- 
TpuM BepxmoK) H3 ii3o6pa>KeHHbix HHeei< (3anHTan no- 
Ka3biBaeT, me HammaeTCH ApofiHan Haem HiicAa, a nyHK- 
TiipHan jihhhh otabahct nepBbiii pa3pHA, CAywamuft aah 
3anncn 3HaKa, ot ocTajibHbix). B Hen 3anncaHo (babo- 
IIHIIOH CHCTeMe CHHCAeHHH) HHCAO +1011,01 HAH B 
HpIIBHHHOH AAH H8C AeCHTHHIIOH CHCTeMe CHHCAeHHH ” 
HHCAO 11,25. 

KpoMe HHceA b HHeiinax naMHTH 3anncbiBaK)TCH n p h- 
Ka3bi, H3 KOTOpbix coctoht nporpaMMa. PaCCMOTpHM, 
I<aK BbirAHAHT npHK33bI AAH T3K Ha3bIBaeM0H T p e X- 
aApecHOH MamHHbi. B stom CAynae npn aamicH npn- 
Ka3a HHeftKa naMHTH pa36HBaeTCH Ha 4 Haem (nyHKTHp- 
Hbie ahhhh Ha HiiJKHeft HHeiiKe, pHC. 11 ). nepBaH Haem 
CAy>KHT aah o6o3HaHeHHH onepaunH, npiineM onepanHH 
3anHCbIBaiOTCH HHCA3MH (HOMepaMH), 
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Hanpimep, 

cAOMemie — onepauHH 1, 

BbmHTaHHe —onepamm 2, 
yMHomeHHe — onepaunn 3 h t. a. 

npHK33bi pacmiHjjpoBbiBaioTCH Taic nepBan wacTb 
— HOMep onepauHH, BTopan n TpeTbH qacTH — 
HOMepa Hueen (aapeca), H3 KOTopbix naAO B3HTb uhcau 
fljiH BbinoJiHeHHH 3Tofi onepauHH, MeTBepian uacTb— 
HOMep nuefiKH (aApec), KyAa cAeuyeT ompaBHTb no* 
Ay^eHHbiH pe3yAbTaT. Hanpiinep, Ha puc. 11 (hidkiihh 


f 

Effi -l-l-l-l-l-l-l-l+l-l+l-iFT+F 


Onepamm ; / 

\ ii \ m 

bl-l-l-l-l+l+i-l-l-l-l+l+] 


i i 

i 


Phc. 11. 


CTpona) 3amicaHbi b aboiuihoh cucieMe uncAa II, II, 
111, 1011 hah b AecHTHHHoii cucTeMe: 3, 3, 7, II, hto 
o3HanaeT CAeAyiomHH npiu<a3: BbinOAHHTb onepaumo 3 
(t. e. yMHo>KeHHe) Han HiicAaMii, HaxoAHiHHMiicn b 
T peTbefl h ce a t m oft nueiiKax naMHTii, a nOAyueu- 
huh pe3yAbraT «3anoMHHTb» (t. e. 3aniicaTb) b oaiih- 
HaAuaTOH nueiiKe. 

B AaAbHeiimeM Mbi 6yueM 3anncbiBaTb uncAa ii npu- 
K33bl He yCAOBHbIMH 3HaHKaMH, Kax Ha puc. II, a npuMo 
B'AeCHTHHHOH CHCTeMe CHHCAeHHH. HanpiIMep, npHKa3, 
H3o6pax<eHHbiii b HH>Kiieii cTpoxe puc. II, 3annuieTCH 
Tan: 

yMHOKfewte 3 7 II 

PaccMOTpiiM Tenepb Asa npocTeHbKiix npiiMepa npo« 
rpaMM. 

n p o r p a m m a 1 

5 4 
4—> 

1 


1) CAo>KeHHe 4 

2) yMHOJKeHHe 4 

3) n. y. 

4) 0 

5) 1 
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nocMOTpHM, KaK 6yaeT pa6oTaTb Maiinina, y koto- 
pofi b nepBbix naTH nnei'iKax 3anncaHbi sth aaHHbie.^ 

1- h npHKa3: cJioJKHTb Mucjia, 3anHcaHHbie b 4-h h 
5-h HwefiKax, h orapaBHTb pe3yjibTaT cHOBa b 4-io HHefi- 
KV (BMecTo Toro, hto TaM 6biJio 3anHcaHO paHee). TaKHM 
o6pa30M, ManiHHa 3annmeT b 4-io nneiiKy hhcjto 0 +1 = 1. 
Iloc/ie BbinoJiHeHHH 1-ro npunasa b 4-h n 5-h anenKax 
gyayr cjieayKimHe HHcaa: 

4) 1, 

5) 1. 

2- h npHKa3: yMHOJKHTb hhcjio, HMeiomeecH b 4-h 
jmeftKe, Ha ce6a (t. e. B03BecTH ero b KBaapaT) h pe- 
syjibTaT, t. e. I 2 , BbinncaTb Ha KapTOHKy (cTpejwa o3na- 
qaer Bbiaaay roTOBoro pe3yjibTaTa). 

3- ft npHM* nepejaia ynpaBJieHHJi b 1-io 
BM eHKy. HHane roBopH, npHKa3 n. y. 03HaHaer, hto Haao 
CHOBa no nopHflKy BbinoJiHHTb Bee npHKa3bi, HaanHaa c 

1-ro. HTan, CHOBa 1 -h npriKa3. 

1- h npHKa3 : cjiokhtb ancJia, HMeiomHecn^ b 4-h h 
5-h HHefinax, h pe3yjibTaT CHOBa 3anncaTb b 4-h aneHKe. 
B pe3yJibTaTe b 4-h hhchkc 6yaeT hhcjio 1 + 1 = 2: 

4) 2, 

5) 1. 

2- h n p h k a3: B03BbicHTb b KBaapaT HHcao, CToamee 
B 4-h HHCHKe, h noJiyneHHbiH pe3yjibTaT, t. e. 2 2 , Bbinn- 
carb Ha KapTOHKy (cTpeJina — Bbiaana pe3yjibTaTa). 

34 npnna3: nepeaana y n p a b ji e h h h b nep- 
Byio jmefiKy (t. e. onHTb nepexoa k 1-My npHKa3y). 

1- h n p h k a 3: hhcjio 2+1=3 oTnpaBHTb b 4-io 
H neHKy: 

4) 3, 

5) l. 

2- h npHKa3: BbinncaTb Ha KapTonny hhcjio 3 2 . 

3- h n p h k a 3 : nepeaana ynpaBJieHHH b 1-k) HnefiKy h 
T. fl. 

Mbi bhjihm, hto ManiHHa BbinncafleT oahh 3a apyrHM 
KBa^paTbi uejibix HHce-n h BbinncbiBaeT hx Ha 
KapTOHKy. 3aMeTbTe, hto KaxmHft pa3 HagnpaTb HOBoe 
hhcjio BpynHyio He Haao: MauiHHa caMa nepegnpaeT noa- 
paa nejibifc HHCJia h B03BoaHT hx b KBaapaT. /leficTBya 
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no 3 toh nporpaMwe, waiuima bhahcjiiit KBaapaTbi Bcex 
uejibix AHce-n, CKa>KeM, ot 1 ,ao 10 000 b TeAemie Hecnojib* 
khx cenyHA (iijih Aa>xe Ao-neft ceKyHflbi). 

CjieflyeT oTMernTb, ato b AeftcTBiiTejibHocTH npo- 
rpaMMa aah bijUuicjichhh KBaApaTOB uejibix ahccji 
AojiJKHa ObiTb HecKojibKo cjio?KHee TO#, KOTOpaH npHBe- 
AeHa Bbirne. 3to npe>KAe Bcero othochtch ko 2-My npn- 
R33y. Hejio b tom, ato BbinHcbiBaHne roTOBoro pesyjib- 
TaTa' Ha KapTOAKy TpeOyeT bo MHoro pa3 6o.nbme Bpe« 
MeHH, acm BbinojiHeHHe MauiHHofi oAhoh onepauHii. 
FIo3ToMy roTOBbie pe3yjibTaTbi cuanajia «3anoMHHaioTCH» 
b cBoOoAHbix nqeftKax «naMHTH», a y>i<e nocjie 3Toro 
(«He cnema») BbinncbiBaiOTCH Ha KapTOAKy. TaKHM 06- 
pa30M, nepBbiH oKOHAaTeJibHbiH pe3yjibTaT aojdkch <oa- 
nOMHH3TbCH» B 1 -ft CB06OAHOH HAeHKe «naMHTH», BTO- 
pofl pe3yjibTaT — bo 2-h cboSoahoh HneftKe, TpenrH — 
b 3-h h t. a. B npuBeACHHOH Bbime ynpomemroH npo- 
rpaMMe sto HHKaK He 6buio yATeHo. 

KpoMe Toro, MamiiHa He MomeT Aojiro 3aHHMarbCH 
BbimrcJieHHeM KBaapaTOB — He xb3tht HAeeK «naMHTH»,— 
a «yraAaTb», noma MauiHHa yme BbinHCJinjia Hymiroe 
H3 M AHCJIO KBaApaTOB, ATo6bI B 3TOT MOMeHT BbIK/110- 

AHTb ee,-HeB03MO>KHO (B6Ab MaUIHHa npOH3BOAHT 

MHorne thchah onepauHii b cenyHAy!). IlosTOMy npeuv- 
CMOTpeHbi ocoObie npHKa3bi aah oct3hobkh MainnHU b 
H yjKHbin MOMeHT. HanpHMep, nporpaMMa mojkct 6 bnb co- 
CTaBAeHa TaKHM o6pa30M, ato Marnnua bhahcaht KBa- 
ApaTbi Bcex uejibix AHce-n ot 1 ao 10 000 h noc-ne 3Toro 

3BTOM3THAeCKH BblKJIIOAHTCH. 

EcTb h Apyrne 6ojiee cjio>KHbie bhah npHK330B, Ha 
KOTOpbIX MbI 3AeCb AAH npOCTOTbl He OCT3HaBAHBaeMCH. 

Bot nan BbirAHAHT b ACHCTBHTeAbHocTH nporpaMMa 
AAH BblAHCAeHHH KB3ApaT0B BCeX UCJIblX qHCejI OT 1 AO 
10000: 

nporpaMMa la 

1) CAoJKeHHe 8 9 8 

2) yMHOJKeHHe 8 8 10 

3) cAOJKeHHe 2 6 2 

4) y. n. y. 8 7 1 

5) CTon 

6 ) 0 0 1 

7) 10000 
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8 ) 0 

9) 1 

10) 0 

11) 0 

12 ) 0 


nepBbie RBa npHKa3a Ma.no oTJuinaxyrca ot Tex, xo- 
Topbie 6 hjih b npeflbiflymefi ynpomeHHon nporpaMMe. 
Flocjie BbinoJiHeHHH 3thx flByx npnKa30B b. 8-ft, 9-h h 
10-h nnenxax 6y/iyT cjie/iyiomne nuc-na: 


8 ) 1 
9) 1 
10) l 2 


T p e t h h n p ii k a 3 oneHb HHTepeceH: Ha/io cjiojxnTb 
TO, WTO CTOHT BO 2-fl H 6-H HneHXaX, H pe3yjIbTaTbI CHO- 
Ba 3amicaTb bo 2-ii seethes, nocjie nero 2-n Hnenxa SyneT 
HMeTb BH/I 

2) yMiiojKemie 8 8 11. 


I<ax BHflHTe, nocjie BbinoJiHemin TpeTbero npiiKa3a m e- 
HsieTCH BTopofi n p h k a 3, BepHee MeHneTcn oxum 
H3 aapecoB 2-ro npHKa3a. Hn>xe mh BbincmiM, juh 
nero 3To zieJiaeTCH. 

*1 e t b e p t bi ft npnKa3: ycjiOBHaa nepe/iana 
ynpaBJieHHH (bmccto 3-ro npiiKa3a b paccMOTpeHHoii 
paHee nporpaMMe). 3 tot npriKa3 BbinojmneTCH Tax: ecjni 
mhcjio, CTonmee b 8-ii nneiixe, Men bine nncJia, ctoh« 
mero b 7-h nneiixe, to nepe/iaeTcn ynpaBjieHiie b I-io 
nneftxy; b npoTHBHOM cjiynae Bbino.THHeTcn cjienyiomHH 
(t. e. 5-h) npiiKa3. B HaineM cjiynae /lencTBiiTeJibHo 
1<10000, Tax mto nponcxo^HT nepe/iana ynpaBJieHiw b 
I-io nnenxy. HTax, cHOBa 1-fi npnxa3. 

Ilocjie BbinojiHemiH 1-ro npnxa3a b 8-n nnefixe 6yn.eT 
i ihcjio 2. 

BTopofi npnxa3, xoTopbifi Tenepb nmeeT bii/i 
2) yMiioixemie 8 8 II, 

saxjironaeTcn b tom, mto nncjio 2 2 HanpaBJineTcn b 11-xj 
nnefixy. Tenepb hcho, 3aneM 6hji Bbino.nneH panee 3-ft 
npnxa3: HOBoe nnc.no, t. e. 2 2 , nojiixiso nonacTb He b 
10-xj n'leiixy, xoTopaa yxte 3aHHTa, a b cjie/iyromyro. 
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Flocjie BbinoJiHGHHH 1-ro h 2-ro npHK330B y Hac 6y.neT 
CJieflyKimHe qncJia: 


FloCJie BbinOJIHeHHB 
BHfl 

2 ) yMHo>KenHe 8 8 12 , 

T. e. ManiHHa «no/iroTOBHJiacb» k TOMy, hto6m 3anncaTb 
HoBbift pe3yjibTaT b cnenyiomyio, 12-io mien Kyi Tan Rare 
b 8-fi H^eftKe Bee erne ctoht MeHbmee hhcjio, hgm b 9-ft 
aneiiKe, to 4-h npnKa3 o3HanaeT cHOBa nepenany ynpa- 
BJieHHH b l-io jmeriKy. 

Tenepb nocjie BbinojiHeHHH 1-ro h 2-ro npHK330B no- 
JiyniiM: 


10 ) l 2 

11) 2 2 

12) 3 2 

flo K3 khx nop ManiHHa 6yneT no stoh nporpaMMe 
BbmHCJiHTb KBa/ipaTbi? flo Tex nop, noKa b 8-ii imeiiKe 
He noHBHTCH hhcjio 10000, t. e. nona ne 6ynyT BbinucJieHbi 
KBa^paTbi nnceji ot 1 no 10 000. riocjie 3Toro 4-ii npiiKa3 
y>Ke He nepenacT ynpaBJieHHH b 1-kj unefiKy (Tan nan b 
8-h HnefiKe fiy/ier croHTb hhcjio, He m e h b in e e, a panHoe 
HHCJiy, cTonmeMy b 7-h jmeftKe), t. e. nocjie 4-ro npn- 
Ka3a ManiHHa BbinoJiiiriT 5 -h npHKa3: ocTaiioBHTcn (bh- 
kjhohhtch). 

PaccMOTpriM Tenepb 6ojiee cjiojkhhh npiiMep npo- 
rpaMMbi: peuieHHe chctgm ypaBHemiH. ripn stom mm 
paccMoTpHM ynpoineHHyio nporpaMMy. ripn wejiaHHii 
HHTaTejib caM no/iyMaeT o tom, nan nojiiKHa Burjin/ieTb 
Tanan nporpaMMa b nojiHoM BHfle. 

IlycTb 3a/iaHa cncTeMa ypaBHeHHii 
ax -f by — c, 
dx+ eij = f. 

3t>' cHCTeMy HeTpyuHo peuiHTb: 

_ ce — bf al —cd 

ae — bd’ y ~ae — bd’ 


8 ) 2 
9) 1 

10) l 2 

11 ) 2 2 

3-ro npHi<a3a 2-h unefiKa npiiMeT 
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Hjih peuieiiHH t a koh ciicTeMbi (c 3aAajiSbiMH bhcjiobhmh 
3HaHeHHHMH Kosc^HWieHTOB a, b, c, d, e, f) BaM noTpe- 
SyeTCH, BepoBTHo, HGCKOJibKo aecHTKOB ceKyna. MaiUHHa 
>KG MOJKGT pemilTb B CeKyHfly T bl C H M II TaKHX CHCTGM. 

PaccMOTpHM cooTBeTCTByioiuyio nporpaMMy. Byaes# 
CMHTatb, ito aaHbi cpa3y HecKoabKo cucteM: 



C MHCJlOBbIMH 3HaBeHHHMH K03c})4)HUHeHT0B a, b, C, d, e, 

f, a', b', ... 

Bot cooTBeTCTByromaa nporpaMMa: 




flporpaMMa 

2 










26) 

1)X 28 

30 

20 

14) + 

3 

19 

3 

27) 

2) X 27 

31 

21 

15) + 

4 

19 

4 

28) 

3) X 26 

30 

22 

16) + 

5 

19 

5 

29) 

4) X 27 

29 

23 

17)+- 

6 

19 

6 

30) 

5) X 26 

31 

24 

18) n. 

y- 


1 

31) 

6) X 28 

29 

25 

19) 

6 

6 

0 

32) 

7) —20 

21 

20 

20) 

0 



33) 

8) —22 

23 

21 

21) 

0 



34) 

9)-24 

25 

22 

22) 

0 



35) 

10) : 20 

21 

—> 

23) 

0 



36) 

11) : 22 

21 

—> 

24) 

0 



37) 

12)+ 1 

19 

1 

25) 

0 



38) 

13)+ 2 

19 

2 






1-h n p h k a 3: coctaBHTb npoii3BeaeHHe 

MHcea, 


mux B 28-ft h 30-ft H^efiKax, ti HanpaBirrb pe3yabTaT b 
20-ro fl'iewKy. Hiiaqe roBopa, b 20-h jmefiKe 6yaeT 3ann- 
caHo bhcjio ce. 
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AHajiorHMHO BbinojiHHioTCH npHKa 3 bi 2-H — 6-h. FIoc- 
Jie HX BbinojiHeHHH B auefiKax 20-fi — 25-fi gyAyr Haxo- 
Ahthch cjieflyiomHe uncAa: 

20) re 

21) bf 

22) ae 

23) bd 

24) af 

25) cd 

7-h n p h k a 3: H3 Miicjia, croHmero b 20-h HuefiKe, 
BbmecTb hhcao, CTOBmee b 21-h BueftKe, h pe3yjibTaT 
(t. e. ce — bf) cHOBa 3anncaTb b 20-k> aueiiKy. 

AnajiorHUHo Bbino.nHHK>TCH npHKa3bi 8-h h 9-h. Bpe- 
3\7ibraTe b aueiiKax 20-h, 21-h, 22-h oKa>i<yTCB cneAyio- 
mne uiicjia: 

20) ce — bf 

21) ae — bd 

22) af — cd 

10-H H 11-H npHKa3bI: COCT3BJ1HIOTCB HaCTHbie 
ce — bf af—cd 

ae — bd ae — bd 

h BbinucbiBaioTCH Ha xapTOHKy (t. e. BbrnaroTca Kax ro- 
TOBbie pe3yjlbTaTbl). 3tO H eCTb 3HaueHHH HeH3BeCTHbIX, 
no.TvuaeMbix H3 nepBon chctcmh ypaBHeHHH. 

HTax, nepBaa cncTeMa perneHa. 3aueM me AajibHefi- 
uine npnKa3bi? HaAbHefiuiaH uacTb nporpaMMbi (nueH- 
kh 12-h— I9-h) npe/[Ha3HaueHa jxjih toto, UTogbi 3acTa- 
BHTb MaiHHHy «nOArOTOBHTbCH» K peLUeHHK) BTOpOH 
CHCT6MU ypaBHeHHH. rioCMOTpHM, KaK 3T0 npOHCXOflHT. 
ripHKa3bi c 10-ro no 17 -h 3aKjnouaioTCH b tom, hto kco-* 
AepmuMOMy aueex 1 -h— 6-h npufiaBJiaeTCH 3anHCb, 
HMeiomancH b 19-h HuefiKe, a pe3yjibTaTU CHOBa ocTaKrr- 
ch b HueHKax 1 -h—6-h. TaxHM o6pa3oM, nocAe Bbinoji- 
HeHHH 17-ro npHxa3a nepBbie mecrb Hueex gyayr HMeTb 
cjieAyromHH bha: 

1) X 34 36 20 

2) X 33 37 21 

3) X 32 36 22 

4) X 33 35 23 

5) X 32 37 24 

6) X 34 35 25 
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I8-h* npHKa3: nepeflana ynpaBJieHiia b nepByio 

BHCHKy. 

Mcm me oTJiHnaiOTCH HOBbie 3anncH b nepBbix iiiecrH 
aqeftKax or npe>KHHx 3annceft? Tcm, hto nepBbie wa 
a/ipeca b sthx anefiKax HMeror HOMepa He or 26 flo 31, 
Kan npem/ie, a HOMepa ot 32 ao 37. HHane roBopa, Ma- 
IHHHa CHOBa 6yfleT npOH3BO,flHTb Te >Ke flefiCTBHH, ho 
MHCJ ia 6y.neT SpaTb He H3 aneen 26-fi — 31-ft, a H3 aneeK 
32-fi — 37-fi, rne ctoht KoacfxJnmiieHTbi BTopoft cucTeMbi 
ypaBHeHiift. B pe3yjibraTe MauiHHa pemHT BTopyio ch- 
CTeMy ypaBHeHHH. noc/ie pemeHna BTopofi cucreMbi Ma- 
HiHHa nepefineT k rpeTbeft h t. r. 

H3 CKa3aHHoro cTaHOBHTca hchhm, Kan Ba>KHoyMeTb 
cocraBHTb npaBHJibHyio «nporpaMMy». Be/ib MamuHa 
«caMa» Hunero neJiaTb ne «yMeer». OHa Mo*er jiumb 
BbinoJiHHTb 3aflaHHyro eft nporpaMMy. Hmciotch npo- 
rpaMMbi jryia BHHHCJieHHa KopHefi, JiorapncJjMOB, CHHycoB, 
fljia pemeHna ypaBHemift Bbicninx cTeneHefi h t. n. Mbi 
yme roBopujiH Bbime o tom, hto cymecTByioT nporpaM- 
Mbi fljia HrpH b maxMaTU, ajih nepeBoja c HHocTpaH- 
hoto H3biKa, ... Konenno, weM cjiomHee 3anaHiie, reM 
c.To>KHee cooTBeTCTByromaa nporpaMMa. 

3aMeraM b 3aKjnoHeHHe, hto cymecTByioT Tan na3bi- 
BaeMbie n p o r p a m m h p y jo m h e n p o r p a m m bi, t. e. 
TaKne, c noMombio Koropbix caMa MauiHHa mojkct co- 
craBHTb TpefiyeMyio ^jih pemeHHa 3ajiami nporpaMMy. 
3 to 3HannTe.nbHo ofijiemaeT cocTaBjieHne nporpaMMbi, 
Kotopoe nacto Ghmaer oneiib TpynoeMKHM, 



TJ 1 ABA III 

B nOMOLUb 
APHcbMETHKE 



Apncf)MeTiiKa 3 aqaciyio ne b ciuiax coOcTBeHHbiMii 
cpeACTBaMH cTporo AOKa3aTb npaBiuibHocTb neKOTopbix 
H3 ee yTBep>KAeHiiH. Eh npHXOAHTCH b Tanux cjiyqanx 
npuSeraib k o6o6iuaiOHjjiM npneMaM ajire6pbi. K no- 
AOgHblM apiI(j3MeTHHeCKlTM n0J10>KeHHHM, oSocnoBbiBae- 
MbiM ajireOpanqecKii, npnnaA^e>KaT, nanpuiviep, MHome 
npaBiuia coxpameHHoro BbinojiHemiH aghctbhh, jiioSo- 
nbiTHbie oco6eHHocni nexoTopbix HHceji, npii3naKH Aejm- 
moctii h Ap. PaccMOTpeHHio BonpocoB aToro poAa h no- 
CBBLuaeTCH nacTOBiij,aH rjiaBa. 

MrHOBeHKoe yMH0xc6MH@ 

BbiqncjTHTejiH"BHpTyo3bi bo MHonix cjiyqanx o6jier- 
qaiOT ce6e BbiqucjimejibnyK) pa6oiy, npnOeran k 
necjiojKHbiM ajirefipaiwecKHM npeo6pa30BainiHM. Ha- 
npiiMep, BbiqucjieHiie 988 2 BbinoJimieTCH Tax: 

988 • 988 = ( 988 + 12 ) • ( 988 — 12 ) + 12 2 = 

= 1000 - 976+144 = 976 144 , ' 

JlerKo coo6pa3HTb, hto Bbiqiicjimejib b stom cjiyqae 
nojib3yeTCH cjieAyioimiM ajireOpanqecKiiM npeo6pa30Ba- 
HiieM: 

a 2 = a 2 — b 2 +b 2 = (a + b) ( a—b) +b 2 . 

Ha npaKTiixe mu MO>Keivi c ycnexoM nojib30BaTbcn 
3T0H (J)OpMyjIOH RJlfl yCTHbIX BbIKAaAOK. 


79 






HanpuMep: 

= (27 + 3) (27 - 3) + 3 2 = 729, 

63 2 = 66 • 60 + 3 2 = 3969, 

18 2 = 20 • 16 —2 2 = 324, 

37 2 = 40 • 34 + 3 2 = 1369, 

48 2 = 50 • 46 + 2 2 = 2304, 

54 2 = 58 • 50 + 4 2 = 29l6. 

flajiee, yMHomeHHe 986-997 BbinojiHHeTCH tM* 

986 • 997 = (986—3) • 1000 + 3 • 14 = 983 042. 

Ha neM ocHOBaH stot npneM? npe/icTaBHM mhojkii 
TejlH B BHfle 

(1000—14) - (1000—3) 

h nepeMHowHM stii flBynjieHbi no npamuiaM ajiregpu 
1000- 1000—1000-14—1000-3+14-3. 


/(ejiaeM npeo6pa30BaHnn: 


1000(1000—14)— 1000 - 3 + 14 - 3 = 

= 1000 - 986—1000.3 + 14 - 3 = 

= 1000 (986 - 3)+ 14 - 3. 

Tejin l0C ' ne,IlHHH CTp0Ka H H3 °6pa>KaeT npneM nbi»m e«| 

nepeMHO>KeHHH flB y x T pex3Hai(iiLix 
eS/m? P qII “° AeCHTKOB O/IHHaKOBO, 3 limjjpbl 
eWHm C0CTaEJIflroT B c >'WMe 10. Mmpmrnp, yMuoxemie 
783 • 787 

BbinojiHHeTCH Tan: 

78-79 = 6162 ; 3 - 7 = 21 ; 

pe3yjibTaT: 

616221. 

30BamjflT° BaHHe Cn0co6a " c "° m “Myrawix npeoOpa- 

(780 + 3) (780+ 7) = 

= 780 - 780 + 780 - 3 + 780 - 7 4-3.7 — 

= 780 - 78° J 780 - 10 + 3 7 = 

— 780(780+10)+ 3 • 7 = 780 - 790 + 21 = 

= 616200+21. 




ilpyrofl npneM aah BbinoAHemiH noAoCHbix yMHowe- 
HflH eme npome: 

783-787= (785—2) (785+2) = 785 2 —4 = 616225—4 = 

=616221. 

B 3TOM npHMepe HaM npiIXOAHAOCb B03B0AHTb B KBa- 

ApaT hhcao 785. 

Jim CbicTporo B03BeAemiH b KBaApaT HHceA, oksh- 
fHBaioiAHxcH Ha 5, oveHb yAoCen cAeAyiomuft cnoco6: 
35 2 ; 3-4=12. Otb. 1225. 

65 2 ; 6-7 = 42. Otb. 4225. 

75 2 ; 7-8 = 56. Otb. 5625. 

ripaBHAO COCTOHT B TOM, HTO yMHO>K3IOT HHCAO Ae- 
chtkob Ha hhcjto, Ha eAHHimy Cojibtuee, h k npoii3BeAe- 
HHK) npHnHCbIBaiOT 25. 

IlpHeM ocHOBaH Ha cAeAyiomeM. Ecah hhcao abcht- 
KOB a, TO Bee HHCAO MOWHO H306pa3IITb TaK: 

10a+ 5. 

KBaApaT 3Toro HHcAa nan KBaApaT ABynAeHa paBeH 
100a z + 100a+ 25= 100a(a+1) +25. 

BbipameHMe a(a+l) ecTb npon3BeAPHiie HHCJia agchthob 
H a OAHwafiuiee Bbicmee hhcao. VMHownTb hhcao Ha 100 
h npHCaBHTb 25 — Bee paBHo, hto npiinncaTb k hiic- 
ay 25. 

H3 Toro we npneMa BbiTexaeT npocTofl cnocoC B03- 
BOAHTb B KBaApaT HHCA 3 , COCTOHIUIie H3 HeJTOrO H — . 
HanpHMep: 

(3 4) 2 = 3,5 2 =12,25 = 12-1, 

H) =56 T- ( 8 t ) 2 = 72 T h t - n - 

UHCjipbl 1, 5 H 6 

BepOHTHO, Bee 33MCTHAH, HTO OT nepeMHOWeHHH pBAa 
HHCeA, OKaHHHBaiOmHXCH eAIIHHHeft HAH nHTepKofi, no- 
ayvaeTCH hhcao, oKamuBaromeecH toh we UH<J)poft. Me- 
Hee H3BCCTHO, HTO CKa3aHHOe OTHOCHTCH H K HHCAy 6. 
IlOSTOMy, MOKAy npOHHM, BCHK3H CTeneHb HHCA3, 

6 3- H. nepejibMau 


81 




OKammBaromerocH mecTepKoft, TaK>Ke OKaHHMBaeTCH me* 
CTepKOH. 

HanpHMep, 46 2 = 2116; 46 3 =97336. 

3iy jiro6onbiTHyro ocoCeHHOCTb uH(J)p 1, 5 h 6 mo>kho 
ofiocHOBaTb ajireCpaimecKHM nyieM. PaccMOTpHM ee 

A jib 6. 

4ncAa, OKaHBHBaioiUHecH mecTepKofl, H3o6pa>KaK)T- 

ch Tan: 

lOc+6, 10fr + 6 h t. A-f 

rAe a h b — ueJibie micJia. 

npoH3BeAeHne ab>'x t3khx miceA paBHo 

1 OOafr+60fr + 60a+36 =« 

= 10(10ofr + 6fr + 6c) +30+6=« 

= 10(10c6 + 66 + 6c + 3)+6. 

Kaii BHAHM, npOH3BeA6HHe COCTaBAHeTCH H3 HeKOTCl" 
poro racAa agchtkob h H3 umjjpbi 6, KoTopaH, pa3y* 
MeeTca, AOA>KHa 0Ka3aTbCH Ha KOHue. 

Tot me npneM AOKa3aTeAbCTBa mo>kho npHAOHUTb 
k 1 h k 5. 

CnasaHHoe AaeT HaM npaBO yTBep>KAaTb, hto, Hanpn* 
wep, 

386 2567 oKaHHHBaeTCH Ha 6, 

815 723 » » 5, 

4911732 » » l h t. n. 


Hwcna 25 h 76 

HMeiOTCH H ABy3H3HHbie HHCAa, ofiAaAaiOmHe T«M >Ke 
CBOHCTBOM, KaK H HHCA3 1, 5 H 6 . 3t0 HHCAO 25 H — 
HTO, BepOHTHO, A-™ MHOTHX CyACT HeOJKHASHHOCTblO, — 

hhcao 76. BcHKHe ABa HHCAa, onamuBaiomHecH Ha 76, 
AaioT b npon3BeAeHHH hhcao, oKaHHHBaromeecB Ha 76. 

/loKaweM 3 to. 06mee Bbipa>KeHne ajih noAofiHbix 
HHceA xaKOBo: 

100c+ 76, 1006 + 76 h t. a. 

nepeMHOKHM ABa HHCA3 3TOTO BHAa; nOAyHHM: 

10 000 ab +7600 b +7600c + 5776= 

= 10 OOOcfr + 76006 + 7600c + 5700 + 76 = 

= 100(100c6+766+76c + 57) +76. 



nojio>Keime AOKa3aHo: npon3BeAeime 6yAeT OKannH* 
B3TbCH HHCAOM 76. 

OicroAa cAeAyeT, hto bchk3h cTeneHi HHcAa, ok3h- 
VHBaiomerocH Ha 76, ecTb noAoCHoe >Ke hhcao: 

376 2 = 141 376, 576 3 = 191 102 976 h t. n. 


EecKOHenHbie „MHCiia“ 


CymecTByiOT h CoAee AAimubie rpynnbi micjip, koto- 
pble, HaXOAHCb Ha KOHUe HHCeA, COXpaHHIOTCH H B HX 
npoH3BeAGHHii. 4 hcao t3khx rpynn mi^p, nan mh no- 
Iia)KeM, 6ecKOHeHHO BeAHKO. 

Mw 3HaeM ABy3HanHbie rpynnbi umj)p, oCAaAaromne 
3THM CBOHCTBOM: 3T0 25 H 76. ZlAH Toro ATOSbl H3HTH 
Tpex3HanHbie rpynnbi, h>')kho npunncaib k micAy 25 
iijih 76 cnepeAH lanyio lunjipy, mo6bi noAyneHHan ipex- 
3naHHan rpynna nrnjip Tome o6jiap,ana ipe6yeMbiM cboh- 

CTBOM. 

Kanyro me nrnjipy CAeAyeT npunncaib k nncAy 76? 
06o3HannM ee nepe3 6. TorAa iicnoMoe ipex3Ha*iHoe 
yiicAO ii3oCpa3mcH: 

1006 + 76. 

06mee BbipameHne a^h nnceA, OKaHAnBaromiixcn sion 
rpynnon nmjip, lanoBo: 

1000a+1006+76, 10006 +1006+76 h t. a. 
riepeMHOAtHM ABa nncAa sioro niiAa; noAyniiM: 

1000 000a6 +100 000 ak +100 00066+76 000a + 

+ 76 0006 +10 0006 2 +15 2006+5776. 


Bee cAaraeMbie, KpoMe AByx nocAeAHnx, HMeiOT Ha 
Koime He MeHee Tpex HyAen. riosiOMy npoH3BeAeHne 
OKaHHHBaeTca Ha 1006 + 76, ecAH pa3HOdb 
15 2006 + 5776— (1006 + 76) = 15 1006 + 5700 = 

= 15 0006 + 5000 +100 (6 + 7)' 


neAHTcn Ha 1000. 3io, oneBHAHO, 6yAei 
h = 3. 


iUt/IbKU 


Htak, HCKOMan rpynna mnjjp iiMeei bha 376. rtosio 
wy n Bcnnan cieneHb nncAa 376 OKannuBaeicn Ha 376. 
HanpHMepi 


376 2 =141376. 


6 * 
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Ecjih Mbi Tenepb 33xothm HafiTH HeTbipex3HaHHyK) 
rpynny mn})p f o6jiaAaiomyio TeM me cbohctbom, to' 
AOJiHHbi Cy^eM npuniicaTb k 376 eme oAHy UHiJjpy cne- 
peAH- Ecah 3Ty umjipy o6o3HanHM nepe3 /, to npHAeM 
k aaAa^e: npn k3kom / npoH3BeAeHne 

(10 000a +I000/+376) (10 000& + 1000/+376) 

OKamHBaeTCH Ha 1000/+376? Ecah b stom npoH3BeAe< 
hhh pacKpbiTb ckoCkh h oi6pocHTb Bee cAaraeMbie, KO- 
Topwe oKa hh HBa iotch Ha 4 HyAH h 6oAee, TO OCTaHyTCH 
HAeHbl 

752 000/+ 141 376. 

npOH3BeAeHHe oKamniBaeTCH Ha 1000/+376, ecAH pa3- 

HOCTb 752 000/ + 141 376— (1000/+376) = 

= 751000/+141 000 = 

= (750 000/+140 000) +1000(/+1) 

AeAHTca Ha 10 000. 3to, ohcbhaho, 6yAeT TOAbKO npn 
1=9. 

HcKOMaa qeTbipex3Ha>maH rpynna HniJjp 9376. 
noAynenHyio l ieTbipex3HaHHyro rpynny mnjjp mo>kho 
A onoAHHTb eme oahoh mi^pon, aah nero HymHo paccy- 
>KA3Tb tohho Tax >xe, nan H BblUie. Mbi nOAyHHM 09 376. 
ripoAeAaB eme oahh mar, HafmeM rpynny un^jp 109376, 
3aTeM 7109 376 n t. a* 

Tanoe npumicbiBaHHe nrnjjp cAeBa mojkho npoH3Bo- 
AHTb HeorpaHHneHHoe hhcao pa3. B pe3yAbTaTe mu no- 
AyHHM «HHCAO», y KOTOpOrO SeCKOHeiHO MHOTO 

micj)p: 

...7 109 376. 

EloAoCHbie «mic.na» mo>kho cKAaAbmaTb h yMHomaTb 
no oObmHbiM npaBHAaM: BeAb ohh 3 anncbiBaioTCH cnpa- 
Ba HajieBo, a cAomemie h yMHomeHne («ctoa6h- 
kom») Taume np0H3B0AHTcn cnpaBa HaAeBo, TaK hto b 
c)MMe h npon3BeAeHHH AByx Tanux hhcca mojkho bh- 
HIICAHTb OAHy HHCj)py 3a Apyrofl — CKOAbKO yroAHo uh 4>P- 
HHTepecHo, hto nanncaHHoe Bbirne CecKOHenHoe 
«mhcao» yAOBAeTBopneT, nan sto hh KameTCH neBepoaT- 
nbiM, ypaBHeHHio 


I B caMOM AeJie, KBaApaT 3Toro «HHCAa» (t. e. npon3Be- 
aeniie ero Ha ce6n) onaHHUBaeTCH Ha 76, Tan nan xa- 
xabiii n 3 coMHOKineAefl HMeeT Ha KOHue 76; no toh »e 
npHMime KBaApaT HanucaHHoro «HiicAa» onamH- 
BaeTCH na 376; OKaHHHBaeTca Ha 9376 h t. a. 
Huane roBopn, bmhhcahh OAHy 3a Apyroft HHcJipbi 
«™cjia» x 2 , rAe x=... 7 109 376, mm CyAeM nojiynaTb 
re me uni^pbi, KOTopbie HMeiOTcn b HHCJie x, Tan 
mo x 2 =x. 

Mbi paccMOTpejiH rpynnbi HHcJip, OKaHHHBaromnecH 
Ha 76 1 ). Ecah aHaAornHiibie paccy>KAeHHH npoBecm aah 
rpynn UH(})p, onaHHHBaiowHXCH Ha 5, to mm noAymiM 
TaKae rpynnbi micjDp: 

■ 5, 25, 625, 0625, 90 625, 890 625, 2 890 625 h t. a. 

B pe3yjibTaTe mm cmojkcm HanncaTb eme oaho 6eci<o- 
: neniroe «hhcao» 

. , , 2 890 625, 

Tanme yAOBAeTBopmomee ypaBHeHHio x 2 =x. Mo>kho 6m- 
jio 6bi noKa3aib, hto sto CecnoHenHoe «hhcao» «paBHO» 

noAyneHHbiH HHTepecHbift pe3yAbTaT Ha H3bme 6ec- 
KOHenHMx «qnceA» (JiopMyAnpyeTCH Tan: ypaBHemie 
x l =x HMeeT (npoMe o6mhhmx x=0 ii x= 1) Aea «6eci<o- 
! Hembix» pemeHHH: 

*=. . . 7 109 376 h x=. . . 2 890 625, 

a Apyrax pemenufi (b a^chthhhoh cucTeMe chhcachuh) 
He HMeeT 2 ). 


‘) 3aMeTHM, mo ABy3HanHaH rpynna HH(pp 76 mojkct 6biTb Hafi- 
flena npH noMomH paccyxineHHH, aiiajiorH'jiibix npiiBe/ieinibiM Bbirne: 
flocTaTO'ino peuiHTb Bonpoc o tom, Kai<yio HHcjjpy Ha.no cnepenw npn- 

I nHcaTb k nHcJjpe 6, mo6u nojiyieiman nBy3naHHaa rpynna untpp 
o6aanajia paccMaTpHBaeMbiM cbohctbom. FIosTOMy «™c.ro» 
...7 109 376 mokho nojiyiHTb, npunHCbmaa cnepenn on«y 3a npy- 
rofi untppbi k mecTepKe. 

2 ) BecKOiieiHbie «HHcna» mojkho paccMaipHBaTb He TOjibKOBne- 
caTH>iHOH, a h b npyrnx CHCTeMax cnucneiiHsi. Tanne nncjia, paccma- 
rpHBaeMbie b cncTeMe ciHCJieiiHH c ocHOBaHHeM p, na3biBaiOTca 
p- anHiecKHMH nncnaMH. Koe-mo 06 3thx nncnax mtokho npoiecTb 
b Kiinre E. B. flbiHKHHa h B. A. ycneHcnoro «MaieMaTn l iecKHe 6e- 
cenbi» ( Toct exH3AaT, 1952). 


Aonnaia 

CTAPHHHAS HAPOflHAJ 3 A A A H A 

OflHa>Kflbi B cTapbie BpeMeHa npoiiaoiueA TaKoft cJiy- 
•jan. flBoe npacojioB npoAaAH npHHaAAewaBmini hm 
rypT boaob, noAyiHB npu stom 3 a KawAoro BOAa cTOJib- 
ko pyGAeft, cKOAbKO b rypie 6mao boaob. Ha^ BbipyneH* 
Hue AeHbra KynHAH cthao OBeu no 10 pyOjien 3a oBuy 
h OAHoro HmeHKa. ripn AeAewe nopoBHy oAHOMy AOCTa- 
aacb ahiuhhh OBua, Apyroft we b3ha nraeHKa h noAyAiiA 
c KOMnaHbOHa cooTBeTCTByiomyK) AonAaTy. Kan Bejinna 
6buia AonAaTa (npeAnoAaraeTcn, hto AonAaia Bbipa< 
jKaeTCH neAbiM hhcaom pyOAefi)? 
peiuehhe 

3aAana He noAAaeTCH npnMOMy nepeBOAy «na aAre< 

6paH*peCKHH H3bIK», AAH Hee HeAb3H COCT3BHTb ypaBHe- 
HHH. npnxoAHTCH petuaTb ee ocoObim nyieM, Tan cxasaTb, 
no cB060AH0My MaieMaTHnecKOMy cooSpaweHHio. Ho n 
3Aecb aAreOpa oKaabmaeT apncJuvieTHKe cymecTBemiyio 
noMornb. 

CTOHMOCTb Bcero cTaAa b pyOAnx ecTb toahmh raa- 
Apar, Tax nax cthao npHoOpeieHo Ha AeHbra ot npo- 
AajKH n boaob no n pyOAeft 3a BOAa. OAHOMy m kom- 
nanbOHOB AocTaAacb ahuihhh OBua, cAeAOBaieAbHO, hhc- 
ao OBeu HeneTHoe; HeneTHbiM, 3HannT, hbahctch pi hhcao 
A ecHTKOB B HHcAe n 2 . KaxoBa we UH^pa cahhhu? 

MoWHO AOKa3aTb, HTO eCAH B TOHHOM KBaApaTe HHC- 
ao AecHTKOB HeneTHoe, to nn$pa eAnnim b neivi MOweT 
6bITb TOAbKO 6. 

B caMOM AeAe, KBaApaT bchkoto hhcah H3 a accht- 
kob H b eAHHHu, T. e. (lOc + b) 2 , paBeH 

l00a 2 +20a& + 6 2 = (I0a z +2ab) • 10 + & 2 . 

AecHTKOB b 3 tom HHCAe 10c 2 + 2c&, Aa eme HeKOTo- 
poe hhcao AecHTKOB, 3aKAK)HaK)ui,nxcH b b z . Ho 10g 2 +2g 6 
neAHTCH H3 2 — 3To hhcao nemoe. nOSTOMy HHCAO fle- 
chtkob, 3 aKAK)Haioui.HxcH b (10a + fr) 2 , 6yAeT HeneTHbiM, 
Amub ecAH b HHCAe b z oKaweTCH HeneTHoe hhcao flecHT- 
KOB. Bchomhhm, hto TaKoe b z . 3to - KB3AP3T UH(J)pbl 
eAHHHU, T. e. OAHO H3 cAeAyiownx 10 HHceA: 

0, 1, 4, 9, 16, 25, 36, 49, 64, 81. 



Cpe^H hiix HeAeTHoe ahcao acchthob hmciot 
TOJibKo 16 h 36 — 06a oKaHAHBaromnecH Ha 6 . 3h3aht, 
ToyHbifi KBaApaT 

100a 2 +20c& + &2 

MOKeT HMeTb HeneTHoe mic.no agchtkob TOAbno b tom 
cnyAae, ecAH onaHAHBaeTCH Ha 6. 

Tenepb Aerno Haft™ otbct Ha Bonpoc 3aAaAH. JIcho, 
mo HrHeHOK norneA 3a 6 pyCAeft. KoMnaHbOH, KOTopoMy 
OH A0CT3ACH, nOAyAHA, CAeA0B3TeAbH0, Ha 4 py6AH 
MeHbrne Apyroro. MtoCh ypaBHHTb aoah, oCAaAaxeAb 
snieHKa aoa>kch AonoAyAHTb ot cBoero KOMnaHbOHa 
2 py6AH. 

ZlonAaia paBHa 2 p>' 6 ahm. 

AejiHMocTb Ha 11 

Ajire6pa BecbMa ofiAernaeT OTbicnaHne npn3HaK0B, 
no KOTOpbIM M0>KH0 3apaHee, He BblnOAHHH AGAeHHB, 
)CT3H0BHTb, AeAHTCH AH A3HH0e AHCAO Ha TOT HAH HH0H 

nejiHTeAb. npH3H3KH agahmocth Ha 2, 3, 4, 5, 6, 8, 9, 

10 o6meH3BecTHbi. BbiBeAeM npH3H3K agaiimocth Ha 11; 
oh AOBOAbHO npocT h npaKTHAeH. 

nycTb MHoro3HaAHoe ahcao N HMeeT uncjipy emi- 
mm a, uncjipy agchtkob b, uxujipy cotch c, HHiJjpy Tu¬ 
rn d h t. A -1 t. e. 

A'=fl+106+100c+1000d+. ..= 

= a+10(6+10c+I00d+...), 

me MHoroTOAHe 03HaAaeT cyMMy AaAbHeftmux pa3p«A0B. 
BbmeM ii3 N ahcao 11 (b+ 10c+ 100d+.xpaTHoe 
oAHHHaAuaTH. TorAa noAyAeHHaa pa3Hocrb, paBHan, nan 
nemo BiiAe™, 

a — b —10(c+ 10d+...), 

WBT HMeTb TOT me OCTaTOK OT AeAeHIIH Ha 11, ATO H 
MHCAO N. ripHGaBHB K 3TOH pa3HOCTH AHCAO 
ll(c+ 10c?+.. .), KpaTnoe oAHiiHaAuaTH, mm noAyAHM 
■i neno 

a—b + c+ 10(c?+...), 

lahKe iiMeiomee tot »e OCTaTOK ot AeAemm Ha II, ato 

11 hhcao N. BbiATeM H3 Hero ahcao \\{d +,..), Kpanioe 


87 


OAHHHafluaTii, h t. a. B pe3yjibTaTe Mbi noaynuM hhcjio 
a — b+c — d+. . .= (a + c+...) — (b + d+. , .), 
HMeromee tot >xe ocTaTOK ot aeaeriHn Ha 11, hto h hc- 
xofliioe •ihc.to N. 

OTcroaa BUTexaeT caeayioiuHH npn3HaK aeanMocTH 
Ha 11: Haao H3 cyMMbi Bcex u.H$p, cTonmHx Ha HeaeT- 
Hbix MecTax, BbmecTb cyMMy Bcex uncj)p, 3aHHMaioiHHX 
qeTHbie MecTa; ecan b pa3H0CTH noayanTCH 0 an6o hhcjio 
(nojioKiiTejibHoe nan oTpuuaTejibHoe), npaTHoe 11, to h 
H cnbiTyeMoe hhcjio KpaTHo 11; b npoTHBHOM caynae 
Harne ancao He aeariTCH 6e3 ocTaTKa Ha 11. 

HenbiTaeM, HanpuMep, micao 87 635 064: 

8 + 6 + 5 + 6 = 25, 

7 + 3 + 0+4=14, 

25—14=11. 

3na i iHT, aaHHoe 'ihcjio aeaiiTcn Ha II. 

CymecTByeT h apyroft npH3H3K aeanMocTH Ha 11, 
yaoOHbifl aa« He oaenb aJiHHHbix ancea. Oh coctoht b 
tom, hto HcnbiTyeMoe ancao pa36HBaiOT cnpaBa HaaeBO 
na rpaHii no aee mi(J)pbi b Kaa<aofl h cnaaaMBaiOT sth 
rpaHH. Ecan noayaeHHaH cyMMa aeariTCH 6e3 ocTaTKa Ha 
11, to h HcnbiTyeMoe nncao xpaTno 11, b npoTHBHOM 
cayaae— HeT. HanpuMep, nycTb TpeOyeTCH ncnbiTaTb 
ancao 528. Pa36iiBaeM HHcao Ha rpaHH (5/28) h cxaa- 
abiBaew o6e rpaHH: 

5+28 = 33. 

Tan Kan 33 aeariTcn 6e3 ocraTna Ha 11, to h hhcjio 
528 KpaTiio 11: 

528: 11=48. 

J3,OKa>KeM 3 tot npH3Hai< aeanMocTH. Pa3o6beM mho 
ro3HanHoe ancao N Ha rpaHH. Toraa mm noayauM aBy- 
3HaHHbie (nan oaH03HaaHbie')) HHcaa, KOTopbie o6o3Ha- 
hum (cnpaBa HaaeBo) aepe3 a, b, c h t. a., Tax hto 
ancao N mo>kho OyaeT 3anncaTb b BHae 

N=a+ 1006+10 000c+.. . = a+100(6 + I00c+...). 


‘) Ecjiii 'ihcjio N HMeao HeieTiioe hhcjio uhi}>p, to nocjieanan 
(caMasi jieBasi) rpaiib 6yaeT oaHo3HaiHOH, KpoMe Toro, rpaHb Biaa 
03 TaKKe caeayeT pacCMaTpHBaTb nan 0flH03MaiH0e hhcjio 3. 



BimeM H3 N hhcao 99(fr + 100c+...), npaTHoe oahh- 
HaAuaTH. noAyneHnoe hhcao 

a+{b+ I00c+...) = c + b+ 100(c+...) 

6yaeT HMeTb tot He ocraTOK ot ACAemm Ha II, ato pi 
miCJlO N. H3 3T0T0 HHCAa BbHITeM HHCAO 99 (c + ...), 
KpaTHoe oAHHHaAuaTH, h t. a- B pe3yAbTaTe mu HaftAGM, 
HTO HHCAO N PIMeeT TOT He OCTaTOK OT AGAeHIIH Ha II, 
<JTO H HHCAO 

a + b + c +... 


Hoiuiep aBTOMaiuHHbi 

3ABA1A 

nporyAHBaacb no ropOAy, Tpoe cTyAeiiTOB-MaTeMa- 
thkob 3aMeTHJin, hto BOAHTeAb aBTOMaujHHbi rpyfto Ha- 
p\ ihha npaBHAa yjinnHoro abuhchuh. HoMep MamuHbi 
(<ieTbipeX3HaHHbIH) HH OAHH H3 CTyAeHTOB He 33nOMHHA, 

ho, Tan nan omi Chau MaTeMaTHKaMH, naHAbift H3 iiiix 

HpHMeTHA HeKOTOpyro 0C06eHH0CTb 3TOTO HeTbIpeX3Han- 
Horo micAa. Oahh h 3 CTyAeHTOB BcnoMHHA, hto ABenep- 
Bbie HH(J)pbI HHCAa OblAH OAHHaKOBbl. BTOpoft BCnOMHIIA, 
mto Aee nocAeAnne muj)pbi Tanne coBnaAaAH MeHAy 
co6ofi. HanoHeu, TpeTHfi yTBepHAaA, ato Bee sto neTbi- 
peX3HaHHOe HHCAO BBAHeTCH TOHHbIM KBaApaTOM.MOHHO 
JIH no 3THM AaHHbIM y3HaTb HOMep MaiUHHbl? 

» 

PEUIEHHE 

06o3HanHM nepByro (h BTOpyio) HncJ)py ncnoMoro 
yncAa nepe3 a, a TpeTbio (h neTBepTyio) — nepe3 b. 
TorAa Bee hhcao 6yAGT paBHo: 

1000c + 100c+ 106 + 6= I100c+116= 11 (I00c + &). 

Mhcao sto agahtch Ha 11, a noTOMy (fiyAynn tohhhm 
KB aApaTOM) oho agahtch h Ha II 2 . HHane roBopn ,hhcao 
100c+6 AGAHTCH Ha 11. FIpHMeHHH AIOCOH H3 AByX 
BbimenpHBeAeHHbix npn3H3KOB agahmocth Ha ll.HaftAeM, 
mto Ha 11 agahtch hhcao a + b. Ho sto 3HamiT, hto 

c + 6 = ll, 

Tax Kan Ka>KAan H3 umjip a, b MeHbuie agchtii. 


nocjiejuiHH uiiippa b HiicAa, HBAmomerocn tothbsb 
KB a^paTOM, MO>KeT npHHHMaTb TOJIbKO CJieAyiOmHe 3Ha* 
Hemm: 

0, I, 4, 5, 6, 9. 

rtosTOMy aah unijjpbi a, KOTopaH paBHa 11 — b, HaxoAHM 

T3KHe B03M0>KHUe 3HaHeHIIH: 

11, 10, 7, 6, 5, 2. 

riepBbie ABa shbvghhr HenpuroAUbi, h ocTaioTCH cAe- 
Ayioiune bo 3 mo>khocth: 

6 = 4, a = 7; 

6 = 5, a = 6; 

6 = 6, a = 5; 

6 = 9, a = 2. 

MbI BHAIIM, HTO HOMep aBTOMaUIHHbl Hy>KIIO IICKaTb 
cpeAH cAeAyioiUHx neTupex l iHceji: 

7744, 6655, 5566, 2299. 

Ho nocAeAHiie Tpii ri3 stiix l iHceji He hbahiotch tohhhmii 
KB3Ap3TaMH: HHCAO 6655 AeAHTCH Ha 5, HO He AeAHTCH 
Ha 25; hhcao 5566 ab^htch Ha 2, no He AeAHTCH na 4; 
HIICAO 2299=121-19 Taioxe He hbabctch KBaApaTOM. 
OcTaeTca TOAbKO oaho hhcao 7744 = 88-; oho h AaeT 
pemeHne 3aAa*iH. 

AeiiHMOCTb Ha 19 

06ocHOBaTb cAeAyiomHH npH3Hai{ abahmocth na 19. 
Hhcao A e *' IHTCH 6e3 ociaTKa Ha 19 TorAa h TOAbKO 
xorAa, KorAa hhcao ero AecBTKOB, cAO>KeHHoe c yABoen- 
HblM HIICAOM eAHHHU,, Kp3THO 19. 

PEIUEHHE 

BcHKOe HHCAO N MOJKHO npeACT3BHTb B BHAe 

A'= 10 x + y , 

TAG X — HHCAO AeCHTKOB (He U II (£) P a B pa3pHAG Ae-> 

chtkob, a 06m.ee hhcao ueAbix abchtkob bo BceM HiicAe), 
y — micjipa eAHHim. HaM Hy>KHO noi<a3aTb, hto N npaT- 
ho 19 TorAa 11 TOAbKO TorAa, Koiyia 
N '- x + 2y 
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KpaTHO 19. /Jah SToro ymhojkhm N' Ha 10 h H 3 stoto 
npoii3BeAeHHH BbimeM N- noAyHHM: 

1 ON'—N= 10 (x + 2y) — (1 Ox+y) = 1 9y. 

OTcioAa bhaho, hto ecAH N' KpaTHO 19, to ii 
N=10N'—I9y 


AeaHTCH 6e3 ocTaTKa Ha 19; h odparao, ecjni N acahtch 
6e3 ocTaTKa Ha 19, to 

10N'=N+ I9y 


KpaTHO 19, a TorAa, ohcbhaho, h N' asahtch 6e3 ocraT-* 
Ka Ha 19. 

nycTb, HanpHMep, TpedyeTCH onpeAeAHTb, aoahtch 
Jin Ha 19 hhcao 47045 881. 

ripuMeHneM nocAeAOBaTeAbHo Ham npH3H3K AeAH- 
mocth: 

4704588|1 
+ 2 
47045|90 
+ 18 
4706|3 
+ 6 
47112 
+4 
4715 
+ 10 


19. 


Tan nan 19 acahtch Ha 19 6e3 ocTaTKa, to Kparabi 19 
h micAa 57, 475, 4712, 47063, 470 459, 4 704 590, 
47 045 881. 

HTaK, name hhcao aoahtch Ha 19. 

Teopen/ia CocJihh fepMeit 

Bot 3aAana, npeAAO>KeHHaH H3BecTHbiM <J)paHuy 3 * 
ckhm MaTeMaTHKOM Cocjmeft )KepMeH: 

/IoKa3aTb, hto Ka>KAoe hhcao BHAa o 4 +4 ecTb co- 
daBHoe (ecAH a ne paBHo 1). 
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p E 111 E H H E 

floKasarejibCTBO BbireKaex H3 c.ne/ 1 yK>u»fx npeodpa- 
soBamin: 

ol+ 4-a‘+4tf+4^»^K+2) ( 2 ^“ ! z 2a) (0 .+2+2 0 )-. 
: P e“rB„“xT mv ca„“oMV P B e«HH,me'). hhbhhh cJio.aMii. 

OHO —COCTaBHOe. 


CocTaBHbie HHcna 

Mho no Tax Ha 3 biBaeMtJX npoCTbix miceji, t. e. ue 
a M x Scea 66abmnx earn,mb.. He ™ 

ocTatKa hh Ha ramie .npyme ueabie HHcjia, upoMe ea 

HHHb, H caMi.x ce6», 6ecKOH.HHO Ee.nnKO 

31 H rp™H”^e^«.BKaHH„^=b 

Ja e S V b,fi 

=r“f;s-T;:=--=’- 

nP °Mo>KHO H AOKa3 ? aTb, — XOTH 3X0 H MO*ex HOKaSaTbCH 

HenpaBAonoflo6iibiM, hto yiac,™ ^xaBHHx ™c A 

is::: 6 T rrVac ro xK 6 o°B: H o fl H; ^ ™ 

H3 XbICHHH, H3 MHJMH0H3, H3 XpHJIJIHOHa H X. fl. C0CX3 

HbIX njiH C viio6cxBa 6y/ieM nojib30BaxbCH ycJiOBHbiM chm- 
JSTSSp** o6o 3 „aHaeT npoHSeeaeH„e ecex » 
ceji ox 1 ionuiwiKWimyibHO. HanpHMep 5! = 1 • 2 • 3• 4 o. 
Mbi ceft'iac aoKaweM, hxo pnfl 

[(n+1)!+2], [(n+1)1 + ^ + ( f>t+n+ H ’ mnmenmo 

COCXOHX H3 ft HO CJieflOBaxejibHbix cocxaBHbix HHceJi. 
i) IlocJieflHee — noTOMy, ito 

0 2+2—2o=(a 2 —2a+l) +l=( a_ !) 2 + ^ * 


earn o^l- 
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Hucjia 3th HflyT HenocpeflcTBeHno apyr 3a ;rpyroM b 
HaTypajibHOM pa,n.y, Tan KaK Ka>KAoe cjieflyiomee na 
1 dojibiiie npeAbiAymero. OcTaeTca AOKa3aTb, hto Bee 
OHH — COCTaBHbie. 

IlepBoe qncjio 

(n+l)! + 2=l • 2 • 3 • 4 • 5 - 6 • 7 • (/z +1) +2 

>—qeTHoe, TaK KaK o6a ero cjiaraeMbix co,n,ep>KaT 
MHo>KHTejib 2. A BCHKoe qeTHoe qncjio, dojibiuee 2, — coc- 
TaBHoe. 

Biopoe hhcjio 

(/z+l)! + 3=l • 2 • 3 • 4 • 5 •• (n+l)+3 

coctoht H3 flByx cjiaraeMbix, Ka>Kfloe H3 kotophx KpaT- 
ho 3. 3na i jHT, h 3to hhcjio cocTaBHoe. 

TpeTbe hhcjio 

(/i+l)I+4=l -2-3-4-5-... - (n+I)+4 

flejiHTca 6e3 ocTaTKa Ha 4, TaK KaK coctoht h3 cjiarae- 
MbIX, KpaTHbIX 4. 

rioflo6HbiM >xe odpa30M ycTaHaBjiHBaeM, hto cjieayK)- 
mee hhcjio 

(n+l)! + 5 

KpaTHO 5 h t. fl. HHaqe roBopa, Kaataoe hhcjio Ha- 
mero pa,n,a co/iepmiT mhokhtcji b, otjihhhhh ot eflHHH- 
Ubi h ero caMoro; oho aBjiaeTca, cjieaoBaTejibHO, co- 
CTaBHblM. 

Ecjih Bbi atejiaeTe HamicaTb, HanpHMep, naTb nocjie- 
AOBaTejibHbix cocTaBHbix Hiiceji, BaM AOCTaToqHO b npn* 
feneHHUH Bbime pan noflCTaBiiTb bmccto n hhcjio 5. Bbi 
nojiyariTe pa^, 

722, 723, 724, 725, 726. 

Ho 3to — He e/iiiHCTBeiiHbiH paj, H3 naTii nocjieno- 
BaTejibHbix cocraBHbix HHceji. Hmciotch h npynie, Ha¬ 
npHMep, 

62, 63, 64, 65, 66. 

I'l.'ki eme MeHbmue MHCJia: 

24, 25, 26, 27, 28. 
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nonpoCyeM Tenepb peuiHTb 3aAaqy: 

HanucaTb jecHTb nocAeAOBaTeAbHbix cocTaBHbix 
'iHceji. 

P E UI E H H E 

Ha 0 CH 0 B 3 HHH paHee cKa3aHHoro ycTaHaBAHBaeM, 
mo b KaqecTBe nepBoro H3 hckomhx ahchth qnceji mo- 

}KHO B3HTb 

1 -2-3-4*.„- 10-11+2 = 39 816 802. 

Hckomoh cepneft qncejf, cjieAOBaTejibHO, MO>xeT CAyjKim. 
TaKaa: 

39816 802, 39 816 803, 39 816 804 h t. A. 

OAHaKo cymecTByroT cepnii H3 ahchth ropa3Ao MeHbuinx 
nocjieAOBaTeAbHbix cocTaBHbix qnceA. Tax, mo>kho yxa- 
3aTb tta cepHK) Aa>xe He H3 AecHTii, a ii3 TpiiHaAixaTii 
cocTaBHbix nocAeAOBaTeAbHHx qnceA y>xe bo btopoh 
COTH d 

114, 115, 116, 117 H T. A. AO 126 BKJHOHHTeAbHOt 


Hmciio npocTbix HHcen 

CymecTBOBaHiie CKOAb yroAHO aahhhhx cepHH no* 
CAeAQBaiEAbHbix cocTaBHbix qnceji cnoco.6HO bo 3* 
6yAHTb coMHeHiie b tom, AeiicTBiiTeAbiio ah pHA npo* 
cthx qnceA He HMeeT KOHua. He ahhihhm 6yAeT no- 
3TOMy npHBecTH 3Aecb AOKa3aTeAbcTBO 6ecKOHeqHOCTH 
pHAa npocTbix HHCeA. 

fl0Ka3aTeAbCTB0 3 to npHH3AAe>KHT ApeBHerpeqecKO* 
My M3TeM3THKy EBKAHAy H BXOAIIT B eTO 3H3MeHHTbIQ 
«Ha*laAa». Oho othochtch k pa3pHAy AOKa3aTeAbCTB «ot 
npofHBHoro». npeAnoAo>KHM, hto p«A npocTbix qnceA 
KOHeqeH, h o6o3iiaqnM nocAeAHee npocToe hhcao b stom 
pHAy OyKBoft N. CocTaBHM npoH3BeAeHiie 
1.2»3*4-5*6-7*...-iV=JVI 


h npn6aBHM k HeMy 1. noAyqiiM: 

M + l. 

3to hhcao, 6yAyqn ueAbiM, aoajkho coAepwaTb xoth 6bi 

OAHH npOCTOft MHOJKHTeAb, T. e. AOA>KHO AeAHTbCH XOTH 
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6bi Ha oaho npocToe hhcao. Ho Bee npocTbie qncJia, no 
npeAnojio>KeHHK), He npeBoexoAHT N, hhcao >ne N\ +1 
ne acahtch 6e3 ociaTKa hh Ha oaho H3 nnceji, MeHbumx 

HAH paBHbIX N, - BCHKHft pa3 nOJiyHHTCH OCTaTOK 1. 

HiaK, Hejib3H dbuio npiiHHTb, hto pha npocTbix nuceji 
KOHeqeH: npeAnoAo>KeHHe sto npiiBOAHT k nponiBope- 
qino. TaKHM o6pa30M, Kanyro 6bi AAHHHyro cepnro no- 
cjieAOBaTejibHbix cocTaBHbix qnceji Mbi hh BcrpeTHAii b 
paay HaTypaAbHbix qnceA, Mbi MOHieM 6biTb ydentfleHbi 
b tom, hto 3a Hero HaftAeTCH eme decKOHeqHoe MHO>Ke- 
ctbo npocTbix qnceji. 

HaMfiojibiuee HssecTMoe npocToe hhcho 

Oaho Aejio dbiTb yBepeHHHM b tom, hto cyuiecT- 
b y ro t Kan yroAHo fioAbiune npocTbie qncAa, a Apyroe 
flejio — 3HaTb, Kanne qncjia hbahiotch npocTHMH. 
MeM Sojibuie HaTypajibHoe hhcao, TeM 6oAbine Bbiqucjie- 
hhh Ha ao npoBecTH, qTodbi y3HaTb, hbahctch oho npo- 
CTblM HAH HeT. BoT HaildoAbHiee qilCAO, O KOTOpOM B Ha* 
CTOHUiee BpeMH H3BeCTHO, HTO oho npocTo: 

22281 — 1 . 

3 to hhcao HMeeT okoao ccmhcot AecnTiiqHbix 3H3 kob. 
BbiqilCAeHHH, C nOMOmbK) KOTOpbIX 6bIAO yCT3HOBAeHO, 
HTO 3T0 qilCAO HBAHeTCH npOCTUM, npOBOAHAHCb Ha co- 
BpeMeHHbix BbiqncAHTeAbHbix ManiHHax (cm. ta. I, II). 


OTBeTCTBeHHbifl pac ei 

B BbiqiicAHTeAbHoft npaKTHKe BCTpeqaroTCH Taroie qn- 
CTO apH(J)MeTHqeCKHe BbIKAaAKH, BbinOAHeHIie KOTOpHX 
6e3 noMomii o6Aerqaromnx mctoaob aAreSpbi qpe3Bbi- 
qaiiHO 3aTpyAHHTeAbHo. flycTb TpedyeTcn, HanpuMep, 
HaftTH pe3yAbTaT Tamix AeftcTBiiii: 

2 

1 _i_1_ 

^ 90000000 000 

(BbiqHCAeHHe sto HeodxoAHMO aah toto, qTodbi 
ycTaHOBHTb, BnpaBe ah TexHHKa, HMeroman aoao co 



CKODOCTHMH flBHJKeHHa Tejl, MajlblMII no cpaBHeHHK) CO 
CKODOCTblO pacnpOCTpaHeHHH SJieKTpOMarHHTHblX Bonn, 

nojibaoBaxbCH npewmiM 33 kohom c.nomemm cKopocxeft, 
He cnnxaflcb c xeMH H 3 MeHeHH»MH, noxopbie BHeceHbi b 
M exaHHKy xeopnen oxHocnxejibHOCxH. Coryiacno cxapon 
MexaHHKe xejio, yqacxByiomee b flByx oahh3Kobo m- 
npaBJieHHblX flBMKeHHHX CO CKOPOCXHMH V t H 0 2 KMCk 
MexpoB B cenyHay, HMeex CKopocxb (P 1 + U 2 ) KHjioMexpoB 
B ceKyH/iy. HoBoe we ynemie aaex m cKopocxn xena 
BbipaweHiie 

JEidtSS— KHjioMexpoB b ceiiyufly. 


r/l e c — CKopocxb pacnpocxpaneHMH cBexa b n ycjox| 
paBHan npH&iraHxejibno 300 000 KHjioMexpoB B 1 
B qacxHocxn, CKopocxb xe/ia, yqacxByK)UJ.ero b flByx oflii- 
H3K0B0 nanpaBJieHHbix flEnwenunx, xawAoe co cKopo- 
CTbio 1 KHJioMexp B ceKynny, no cxapon MexaHHKe paB 
ho 2 KHjioMexpaM b ceKyH^y, a no hoboh khk pa3 


KHjioMexpoB B ceKyHAy- 


HacKOjibKO pa3H»Tca sth pesymram? 5^™^ 

jin pasHHua aji« TomamiiHX " 3Me P'‘™ b "“* XoSca 
fljin BbiHCHeHHH sxoro BawHoro Bonpoca n npiixofliixcl 
BbinoJiHnxb yKaaanHoe Bbime BbiqHCJieHlie u ' 6bl „. 

CaejiaeM sxo BHqncjieHiie abohko: CHaqajia oObiq 
HbiM apnc^Mern'iecKHM nyxeM, a 3aT . e n M H no ^“’ ™ 
jivqnxb pe 3 yjibxax npneMaMn ajireOpbi. BiocxaxoqHO fl 
So B3M na npHBenennbie aajiee winanwe P*^ 
UHtJjp qxo6bi ydeflnxbcn b neocnopHMUx npenMyiuecxBax 

^-"^yeM „auiy 
apo6b: 

5> 180000 000 000 

■-i- 90000000 001 ‘ 




FIpoH3BefleM Tenepb nejieHHe i mc/inxejiH Ha 3HaMeHaTejib: 

180 000 000 000 I 90 000 000 001 
90 000000 001 1,999 999 999 977... 

899 999 999 990 
810 000000 009 
899999 999 810 
810 000 000009 
899999 998 010 
810 000000009 
899999 980 010 
810 000000009 
899999 800 010 
810 000000009 
899998 000010 
810 000 000009 
899 980 000 010 
810000 000009 
899 800000 010 
810 000000009 
898 000000 010 
810 000000009 
880 000000010 
810 000000009 
700000 000 010 
630000 000007 
70 000000003 


Bbi'iHC/ieiine, Kan BH/uiTe, yTOMiuejibHoe, KponoTjni- 
Boe; b HeM JierKO sanyTaTbca h omndiiTbca. Me>K,n.y TeM, 
flJIH pemeHHH 3aAa9H Ba>KHO B TOqHOCTH 3HaTb, Ha KOTO- 
poM HMeHHO MecTe odpUBaeTca paj, fleBHTOK h HanH- 
HaeTca cepua Apynix uinjjp. 

CpaBHHTe Tenepb, Kan kopotko cnpaBjiaeTca c TeM 
>i<e pacqeTOM aJireSpa. OHa noJib3yeTca cjieAyiomHM 
npH6jiii>KeHHbiM paBeHCTBOM: ecjiii a — BecbMa Majiaa 
flpoSb, TO 


rae 3HaK r* o3HaqaeT «npH6jiHH<eHHO paBHO». 

y6efliiTbca b cnpaBe,zyiHBocTH stoto yTBepjKfleHHH 
o^eHb npocTo: cpaBHHM aejiiiMoe 1 c npoH3Be.neHHeM 
AeJiHTejia Ha nacTHoe: 

1 = (1 +a) (1 — a ). 


7 51- H. nepejibiuaH 
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1 = 1—a 2 . 

Tan KaK a — BecbMa Majiaa Apodb (HanpHMep, 0,001), 
to a 2 eme MeHbiuan ApoCb (0,000001), h eio mojkho 
npeHedpeqb. 

npHMeHHM cKa3aHHoe k HaiueMy pacqeTy ). 

2 2 I 

1 +'90 000 000 000 ! + 9-10 10 

» 2(1 - 0 . 111 ... • 10 " 10 ) = 2 — 0.0000000000222 

= 1,9999999999777 ... 


Mbi npHiujin k TOMy »e pe3yAbTaTy, mo h paHbiue, 
ho ropa 3 .no 6 oJiee kopotkhm nyieM. 

(MHxaTejno, BepomHO, HHTepecHO 3HaTb, KaKOBO 3Ha- 
ijeHHe nojiyneHHoro pe3yjibTaTa b nocTaBJieHHOH h3mh 
3anaqe H3 o6jiacTH m6X3Hhkh. 3tot pe3yjibTaT noKa3bi- 
BaeT mo BBrmy MaAocra paccMOTpeHHbix CKopocTen no 
cpaBHeHHK) CO CKOpocTbK) CBma yKjiOHeHne ot CTaporo 
33K0H3 CJlOJKeHHH CKOpOCTeft HpaKTMeCKH He OOHapy. 
jKHBaeTca: Aa>Ke npn t3khx orpoMHbix cKopocjax, Kax 
1 KMlceK OHO CKa3bIBaeTCH Ha OflHHHaTOaTOH UHtppe 
onpe^ejiHeMoro HHCJia, a b o6umou rexHHKe orpaHimb 
BaiOTca 4—6 miApaMH. Mbi BnpaBe nosTOMy yTBep- 
JKABTb, HTO HOBaH, SHHHITeHHOBa, MeX3HHK3 np3KTHHeCKH 
HHHero He MeHaeT b TexHimecKHX pacneTax, otho- 
chiuhxch K «MeAJieHH0» (no CpaBHeHHK) c pacnpocrpa- 
HeHHeM CBeTa) ABH>xymHMCH TejiaM. EcTb, onuaKO, oflHa 
o6aac T b coBpeMeHHOH >kh3hh, r A e stot desoroBopomuii 
BbiBOA cjieAyeT npHHHMaTb c 0 CT 0 p 0 >KH 0 CTbi 0 . Peqb Hflex 
o KOCMOHaBTHKe. BeAb y>Ke ceronna Mbi AOCTurAii ckoJ 
pocreH nopaAKa 10 KMlceK (npH ABiOKeHim cnyrHHKOB 
B paneT). B 3tom CAyaae pacxo>KAeHiie KjiaccmiecKOH h 
SHHUIT eftHOBOH MexaHHKH CK3>KeTCH^ y>Ke Ha ACBHTOM 
SHane. A BeAb He 3a ropaMH eme 6oAbuiHe CKopocTH...) 


*) Mu no.iL3yeM 


Aaaee npiiCjiHJKemibiM paBeHCTBOM 


Koraa 6e3 airefipbi npome 

HapaAy co cjiyqaaMH, xorAa aAredpa oi<a3biBaeT 
apH(j)MeTHKe cymecTBeHHbie ycjiyni, duBaior n Taxue, 
Korfla BMeuiaTejibCTBO ajiredpbi bhocht jumib neiiy>KHoe 
ycjiojKHeHne. Hcthhhoc 3HaHiie MaTeMauiKH coctoht b 
ttieiiHH Tan pacnopa>KaTbca MaieManwecKiiMH cpea- 
CTBaMH, qTodbi H36npaTb BcerAa caMbift npHMoii h na- 
AewHHft nyTb, He cHHTaacb c TeM, othochtch ah MeTOA 
pemeHHH 3aflaqn k apH(J)MeTHKe, ajiredpe, reoMeTpnii 
H t. n. FTojie3HO dyAeT noaTOMy paccMOTpeTb cjiyqaft, 
Korfla npHBjieqeHne ajiredpbi cnocodHo Aimib 3anyTaTb 
pemaiomero. IloyqHTeAbHbiM npniviepoM MoweT cjiyjKHTb 
cjie^yromaa 3aAana. 

HaftTii HanMeHbuiee H3 Bcex Tex qiiceji, Koropbie npn 
flejieiiHH 

Ha 2 AaiOT b ocTaTKe 1, 

» 3 » » » 2, 

» 4 » » » 3, 

» 5 » » » 4, 

» 6 » » » 5, 

» 7 » » » 6, 

» 8 » » » 7, 

» 9 » » » 8. 

PE III E II II E 

3aAa*iy 3Ty npeAAOJKHAH MHe co cAOBaMii: «Kai< Bbi 
peuiaiiH dbi TaKyio.3aji,aqy? 3Aecb cjihuikom Miioro ypaB- 
Sehhh; He BbinyTaTbcn H3 hhx>>. 

JlapHHK npocTO OTKpbiBaeTca; hhk3khx ypaBnemni, 
HiiKaKOH ajiredpbi aah pemeHHH 3aAa«ni He rpedyeTcn — 
OHa peuiaeTca HecjiojKHbiM apiuJiMeTHHeciaiM paccy>KAe- 
HiieM. 

npudaBHM k ncKOMOMy qncAy eflHHimy. KaKofi ocTa- 
tok flacT oho Tor.ua npn AeAeHHii Ha 2? OcTaTox 1 + 1=2; 
KTHMH cjiOBaMH, hhcjio pa3ACJiHTCH Ha 2 de3 ocTaTKa. 

Tohho Tax >xe pa3AejiHTca oho de3 ocTaTKa h na 3, 
Ha 4, Ha 5, Ha 6, Ha 7, Ha 8 h Ha 9. HanMeHbuiee ii3 
T3 khx 'inceA ecTb 9 • 8 • 7 • 5 = 2520, a ncxoMoe hiicao 
paBHo 2519, hto HeTpyAHO npoBepHTb HcnbrraHneM, 


r/lABA IV 

AH04>AHT0Bbl 

yPABHEHHfl 


floKynKa ceniepa 

3 A A A »l A 

Bbi AO.n>i<!ibi ynjiaTHTb 3a KyruieHHbiH b Mara3HHe cbii- 
Tep 19 py6. Y Bac oahh jiirnib TpexpyOjieBKH, y Kaccupa — 
TOJibKO nsiTiipySjieBKii. Aloweie ah Bbi npii iiaAiiMHn Ta- 
khx Aener pacnjianiTbca c KaccupoM h naK iimchho? 

Bonpoc 3aAa i m cboahtch k TOMy, mtoSh y3iiaTb, 
cKOJibKO aoajkhh bu AaTb Kacciipy Tpexpy6jieBOK, mo- 
Gbi, nojiyMHB CAaqy nsmipySjieBKaMH, yriAaTHTb 19 py6- 
jteft. Heii3BecTHbix b 3aaaqe ABa — hhcao (x) Tpexpy6- 
jieBOK h qiic.no ( y ) naTiipyOAeBOK. Ho mohuio cocTaBHTb 
TOJibKO oaho ypaBiieime: 

3x—5//= 19. 

Xoth OAHO ypaBiiemie c ab>’mh neH3BecnibiMH HMeeT 
decmic.neiiHoe mhokcctbo peuieHiiii, no oTHioAb ewe He 
oneBiiAHO, mo cpeAH hhx HafiAeTca xoTb oaho c uejibiMH 
nojio/KiiTe.ibHbiMii x ii y (bchomhhm, mo 9to — micjia 
KpeAHTHbix 6iiAeiOB). Bot noneMy ajire6pa pa3pa60Tajia 
MeTOA peuiemiH noAoOHbix «HeonpeAe.neHHbix» ypaBHe- 
hhh. 3 ac.nyra BBeAeinw nx b ajireSpy npHiiaAAe>KHT nep- 
bomv eBponeiicKOMy npeACTaBiiTeAio stoh Hayi<n, 3 HaNie- 
HHTOMy MaieMaTHKy ApeBiiocm >Q,HO(J)aHTy, ornero TaKiie 
ypaBIieHHJI "WCTO Ha 3 bIBaiOT «AHO(j)aHTOBbIMH». 
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PEUIEHHE 


Ha npHBe^eHHOM npuMepe noKaweM, nan cjie^yeT pe- 
maTb no^o6Hbie ypaBHemiH. 

Haao HafiTH 3HaqeHHB x n y b ypaBnemm 

3 a:— 5 //= 19 , 

3 Haa npH stom, *jto x h y — quona uejibie n nojio- 
KHTejibHue. 

ye/iHHHM to Hen 3 BecTHoe, K 03 (J)^)HUHeHT KOToporo 
MeHbiue, t. e. qjieH 3 a:; nojiyqnM: 

3 a: = 19 + 5 i/, 


OTKyAa 


Tan KaK x, 6 h y — qncjia ue/ibie, to paBeHCTBo MoweT 
CbITb BepHO JIHIUb npil yCJIOBHH, HTO — ~^ 2i/ eCTb T3K>Ke 
uejioe qncjio. O603naqnM ero gyKBoft t. Tor^a 
x=6+y+t. 


rne 


t _ 1 + 2 ^ 

3 ’ 


H, 3Ha*JHT, 

3/= 1+2*/, 2y = 3t — 1. 

H 3 nocjiejunero ypaBHemiH onpe^eJiaeM y: 


TaK KaK y h t — HHCJia ueJibie, to h aojijkho 6biTb 

neKOTOpbiM uejibiM qncjioM t\. Cjie^OBaTejibHO, 


y — 

iipnqeM 



OTKyAa 


2t v = t — \ H £*=2^ + 1. 


lOf 



3HaHemie *=2*, + l noACTaBJineM b npe/ibi/iymne paBeH- 

y—t+t\ = (2*i +1) + *i = 3*i + 1, 
x=6+i/+/ = 6+(3/i + l) + (2/, + l)=8+5/ 1 . 

UiaK, ajih xu y Mbi HaiBJin BbipajKemiB *) 
x = 8 + 5*,, 

0 = 1 + 3 *,. 


Mucjia x h y, mm 3HaeM, — He mnbi<o uejibie, ho h 
nojio>KiiTe.ibHHe, t. e. 66jibmne neM 0. CJie^oBaTejibHO, 
8 + 5 *, >0, 

1 + 3*, > 0. 


PI3 3THX HepaBeHCTB HaXOAHM: 


5*, 

> — 8 H 

*,> 

8 

5 

3*. 

>-l H 

*1> 

1 

3 


3thm BejiHHHHa *1 orpaHHHHBaeTCH; oHa 6ojibme qeM 


_-1 ^ 3 Ha«niT, no,naBHO fioJibLue l ieM —g-j* Ho Tan 

KaK — micjio uejioe, to saKJnonaeM, hto /yin Hero B03- 
mojkhh jnmib c-neayiomHe 3HaneHHH: 


/, = 0, 1, 2, 3, 4, ... 


CooTBeTCTByromne 3HaHeHHH rji in x n y TaKOMsa 

x —8+ 5*, = 8, 13, 18, 23. 

y = 1 + 3*, — 1, 4, 7, 10, ... 

Tenepb mm ycTaHOBHJin, nan mojkct 6biTb npoii 3 Be- 
Aena yroWra: 


i) CTporo roBopsi, mu AOKaaa.™ TOJibKO to, ito Bcnaoe ne.no- 
MiicjieHHoe peuieHiie ypaBnennn 3x — 5i/= 19 iiMeer bha x=8+5f|, 
t/=l+3/,, r^e <i — HCKOTopoe uejioe ihcjio. OCpaTHoe (t. e. to, mo 
npii jiio 6o m ue/ioM t x mu no/iyqaeM ueKOTopoe ne/ioMiic/ieimoe pe- 
uieHiie AaHHoro nani ypaBiieiina) AOKa3aHO He 6biJio. Oah3ko b stom 
jierKO yCeAHTbcn, npouoAH paccywHCHim b o6paTHOM nopnAKe mh 
noACTaBHB HaHACHHbie 3iia l iemia x h y b nepBona l ia/ibHoe ypaBHeniie. 
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Bbi jih6o njiaTHTe 8 Tpexpy6jieB0K, nojiynan oflHy 
nmnpy6jieBKy cAami: 

8-3—5=19, 

mi6o njiaTHTe 13 Tpexpy6jieBOK, nojiyHan cfla i in 
4 nflTupyCjieBKii: 

13-3—4-5=19 


II T. fl. 

TeopeTimecKii 3aaaqa iiMeeT 6ec«mcjieHiibiH pa# pe« 
uieHiiii, npaKTimecKii >Ke mic.no pememiH orpaHimeHo, 
Tax xan mi y noKynaTejm, mi y naccupa HeT 6ecHHCJien- 
Horo MHowecTBa KpeAHTHbix 6njieTOB. Ecjiii, nanpiiMep, 
y xa>Kfloro Bcero no 10 Ciijictob, to pacmiaia mojkct 
6biTb npoii3Be,n,eHa TOJibKo o/ihiim cnoco6oM: BWjj'aqeH 
8 Tpexpy6jieBOK h nojiy«ieiiiieM 5 pygjiefi c^am Kan 
BiifliiM, Heonpe^ejieHHbie ypaBHemin npaKTimecKii MoryT 
flaBaib BnojiHe onpe^ejieHHbie napbi pemeHiiH. 

Bo3Bpamancb k Hauieft 3a,n,a«ie, npe,zi,.naraeM qma- 
TeJiio b KanecTBe ynpajKHeHim caMocTOHTejibHo peiniiTb 
ee BapnaHT, a hmciiho paccMOTpeTb cjiyqaft, Koiyia y no* 
KynaTejm tojibko rmTiipyCjieBKn, a y nacciipa tojibko 
TpexpygjieBKii. B pe3yjibTaTe nojiymiTcn Tanofl pn^. pe- 
meHHfi: 


a: = 5, 8, 11, ..., 
y = 2, 7, 12, ... 

/leftcTBHTe.abHo, 

5-5— 2-3=19, 
8-5— 7-3=19, 
11-5—12-3=19, 


Mu Monnii 6bi nojiymiTb stii pe3yjibTaTH TaK>Ke n 113 
roTOBoro ywe peuiemiB ochobhoii 3a^.ami, BOcnojib30- 
BaBiiuicb npocTbiM ajire6paimecKHM npneMOM. Tan nan 
jaBaib nBTiipygjieBKH h nojiyiaTb Tpexpy6jieBi<ii 
Bee paBHo, hto «n o ji y q a t b OTpimaTeJibHbie miTHpy6- 
jieBKii» h a b a t b OTpuuaTejibHue Tpexpy6jieBKn», to 
hobhh BapnaHT salami peiuaeTca TeM >xe ypaBHemieM, 
KOTopoe mm cocTaBium ajw ociioBiiofi 3a,a,a i in: 

3a:— 5y = 19, 
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HO npn ywiOBHH, qxo x h y-iHCJia orpHuaxeJib- 
H bl e. riOSTOMy H3 paBeHCTB 

x=8+5 tu y= l+3/i 

Mbl, 3H3H, l lTO X<0 H y< 0, BbIBOAHM: 

8+5^<0, \+3h<0 

h, cjieAOBaTeJibHO, 

n nnmiMa q /, = —2 —3, —4 H T. A., nojiy^aeM H3 npe- 
Awaymux $o P Myji ’uieAyiomHe sHaneHUfl AAfl x h y: 

/, = -2, -3, -4, 

x = —2, -7, -12, 
r/ = -5, -8, -11- 

rieDBaH napa pemeHuft, x = — 2, */=—o 3 Ha«iaeT, 
.to nOKynaTejlb komtht Mi.Hyc 2 o"e m 

nvuaeT MHHVC 5 HHTHpy6JieBOK», T. e. b nepeBOAe na 
Sb.rSuK-nj.aTKT 5 MTi.py6j.eBoK > nojiynaer 
2Uh 2 T pexpy6neBKH. rioAo6HbiM we o6pa30M hctoa 
KOB biBaeM h nponne peuieHna. 

P6BM3MA Kiara3HHa 

3 A A A H A 

n P H peBHSHH TOprOBbIX KHHF MarMHM OWW «3 M- 
rwcefi oKasajiacb sajintoH nep H iuiaMH h HMeJia xanon 

bha: 


ZSx. 


HeB03M0>KH0 6buio paaoepaxb ™<yi° npoaa 
MeTpOB, HO 6bIJIO HeCOMHeHHO, HTO 1HCJIO 3X0 He ApoO 
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Hoe; b BbipyqeHHofi cyMMe mojkho 6bijio pa3„ni<iHTb TOJib- 
ko nocjieAHne Tpn uwjipbi, Aa ycTaHOBHTb eme, mo 
nepeA hhmh 6buiii Tpn nanne-TO Apyrne umjjpbi. 

MomeT JIH peBH3HOHHaH KOMHCCHH nO 3THM CAesaM 
ycTaHOBHTb 3anncb? 


PEIUEHHE 

06o3naHHM hhcjio MeTpoB «iepe3 x. BbipyqeHHaa cyM- 
Ma Bbipa3HTca b KoneftKax nepe3 

4936*. 

Hhcjio, Bbipa>KaeMoe TpeMH 3ajiHTbiMii ymJjpaMH b 
3anncn Aene>KHOH cyMMbi, o6o3Ha«niM qepe3 y. 3to, o«ie- 
EH/iHo, mhcjio TbicBH KoneeK, a bch cyMMa b KoneftKax 
H306pa3HTCB T3K: 

1000i/ + 728. 

HMeeM ypaBHeHne 

4936* = 1000y+728, 
iuih, nocjie coKpameHHH Ha 8, 

617*— 125t/=91. 

B 3T0M ypaBHemiH * H y — micJia uejibie h npiiTOM 
y He CojibLue 999, Tan nan 6ojiee neM H3 Tpex umjjp oho 
cocTosTb He MOJKeT. PemaeM ypaBHemie, nan paHbuie 
6buio yKa3aHo: 

125«/ —617* — 91, 

y = 5x-l + = 5*-1 + - (17 ii 4 ^ = 5X-1 +2t. 

617 _ 8 

(3/iecb Mbi npHHHJin •j 25 " = 5- TaK KaK HaM BbI * 

rOflHO HMeTb B03M0JKH0 MeHbTUIie 0CT3TKH. Xlpo6b 

2(17-4*) 

125 


ecTb uejioe mic.no, a Tan Kan 2 He AeJiHTCH H a 125, to 
17-4* 

—J25- AOJIJKHO UblTb UeJIblM HIICJIOM, KOTOpOe Mbi II 

o6o3Ha«injiH «iepe3 (.) 
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flajiee H3 ypaBHeHHH 

17 — 4x 
125 


t 


HMeeM: 

17 — 4jc= 125/, 


x = 4 _3H+- L ^- = 4-3 U + t lt 
vm 



a, cjieAOBaTejibHO, 


MbI 3HaeM, HTO 


4/j = 1— 1 \ 
t— 1—4#i; 
x*= 125 ^,- 27 , 
y=6\7ti — 134 '). 

100 <r/<1000. 


CjieflOBa T ejibHO, 


100<617/i—134 <1000, 


234 , . 1134 

H tl< 617 * 

CWeBHAHO, ajih h cymecTByeT toabko oaho uejioe 
3HaaeHne: 

<i = l. 


H TorAa 


a:= 98, y = 483. 


t. e. 6hao ornymeHo 98 MeipoB iia cysfM> 
3anncb BOCCTaHOBACHa, 


4837 p. 28 k. 


>) 06paTHTe BHiiRianiie Ha to, hto Koa^HuneHTbi np H lipm 
KOS^HUHCHTaM npH X II y B hcxoahom ypaBHeHHH 617x - 125y-91 
npiweM y OflHOrO H 3 K 03 <l><l>HUHeHT 0 B n P H h 3HaK oepaTHLiH STo e 
cSyHaHHOCTb-. mojkho flOKasaxb, HTO TaK acwikho 6biTb B cer A a, ec.ni 
K03(Ji(l)HuHeHTbi npH x ii y — B3aiiMHO npocTbie, 
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floKynxa nomoBbix Mapox 

3AHAMA 

Tpe 6 yeTcn Ha oahh py 6 jib KyniiTb 40 iiitvk nomoBbix 
MapoK — KoneeHHbix, 4 -KoneeHHbix h 12 -KoneenHbix. 
CliOJIbKO OKaweTCH MapoK Ka>KflOrO AOCTOHHCTBa? 

PEIIIEHHE 

B 3 tom cjiynae v nac iiMee-rcn ABa ypaBHeHim c 
T p e M H HeH 3 BeCTHbIMH: 

* + 4i/+12z = 100, 
x-f - y-\- z = 40, 

rae x — hhcjio KoneeHHbix MapoK, y — 4-KoneeHHbix, z — 
12-KoneeHHbix. 

BbHiHTan H 3 neprsoro ypaBHemiH BTopoe, nojiymiM 
oaho ypaBHeHne c ABy mb nen 3 BecTHbiMn: 

3y+ 112 = 60 . 


HaxoAHM y: 

y= 20-n .-J. 

O^eBUAHO, — hhcjio ueAoe. 06o3Ha«niM ero nepe3 t. 
HMeeM: 

*/=20— lit, 
z=3t. 


noACTaBJineM Bbipa>KeHHH a-hh y h z bo BTopoe H3 
HcxoAHbix ypaBHeHHH: 

x+20—1l/+3/ = 40; 

nojiynaeM: 

*= 20 + 8 /. 


Tan Kan x>0, i/>0 h z>0, to HeTpyAHO yciaHo- 

BHTb rpaHHUbl AJIB t\ 




OTKyAa 3aKAK)HaeM, HTO AJ1H t B03M0>KHbl TOJIbKO ABa 
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ueJibix 3HaweHHH: 


/ = 0 H /= 1. 
CooTBercTByioiwie 3Ha«ieHHH x, y h z xanoBbi: 



0 

1 

x = 

2° 

28 

y = 

20 

9 

z = 

0 

3 


npoBepKa 

20- 1+20-4 + 0- 12=100, 
28 • 1 + 9 • 4 + 3 • 12 = 100. 


I+aK, noKynna MapoK Mowex 6bixb npoii3BeAeHa 
TOJibKO AB Y MB cnoco6aMH (a ecJiH noxpe6oBaTb, nxo6bi 
gbuia Kyn/ieHa xoth 6w 0 A»a wapna KaJKAoro ao- 

CXOHHCXB3, — TO TOJIbKO OflHHM CnQCOOOM). 

CneayiomaH 3aAa«ia —b xom >xe poAe. 


noKynwa tJipyKTOB 

3AAAW A 

Ha 5 py6. KynjieHO 100 irnyK pasHbix ^pyKXOB. UeHbi 
Ha (Jjpynxbi TaxoBbi: 

ap6y3, unyKa.50 non. 

h6jiokh, » .» 

CJIIIBW, » . 1 * 

CnojibKo 4>pyKX0B xa>KAoro po^a 6 hjio KynjieHO? 
peluehhe 

06o3HamiB hhcjio ap6y30B *iepe3 x, b6jiok nepe3 y 
ii caiib *iepe3 z, cocxaBJineM ABa ypaBHeHHH. 

( 50x+10y + lz= 500, 

[ x+ y+ z= 100. 

BbmxH ns nepBoro ypaBiiemiH Bxopoe, nanyiHM oaho 
ypaBHeHiie c AByMH iieH3BecTHbiMii: 

49x+9i/=400. 
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JHajibHenuiHH xo ji peiueHHfl TanoB: 


y- 


400 — 49* 


= 44 — 5* + — 1 g — —44 — 5a: -|- 4/. 
/ = *=1—9/, 


y = 44 -5(1—9/)-i-4/= 39+ 49/. 

H 3 HepaBencTB 

1—9/ >0 h 394-49/ >0 
ycTaHaB^HBaeM, hto 

9 ^ 1 ^ 49 


h, cjieAOBaTejibHo, / = 0 . rioBTOMy 
x—\, y = 39 . 

FIoACTaBiiB stm sMaMeHHH x ii y bo BTopoe ypaBHe- 
HHe, nojiynaeM: z=60. 



Phc. 12. 


Ht3k, Kyn.aeHbi Oh.th 1 ap6y3, 39 hojiok h 60 cjihb. 
ilpyrHX KOm6i 1H3UHH 6bITb He MO>KeT. 

OiragaTb aeHb powflenHa 

3 A O. AH A 

YMeHbe pernaTb HeonpeAejieHiibie ypaBHenHH AaeT 
B03MOJKHOCTb BblnOJlIIIITb CJieAyiOIIUI ft MaTeMaTHHeCKHft 
(})OKyc. 

Bbi npeAJiaraeTe TOBapumy yMHO>KHTb mhcjio Aan>i 
ero po>KfleHHH Ha 12, a HOMep Mecaua — na 31. Oh 
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cooSmaeT bbm cyMMy o6ohx npoH3Be/iennH, n bh bh- 
ancJiaeTe no new aaiy pomAemia. 

Ecjih, nanpuMep, TOBapum Barn poAHAca 9 (peBpajia, 

TO OH BH\HOHHHOT 

9-12=108, 2-31=62, 

108 + 62=170. 

3to nocjieAHee uhcjio, 170, oh coo6waeT caM, h bh 
onpeAejiaeie 3 a Ay m a HHy io A aT y- K^k? 
p e in e h h e 

3a^aua crjoamrn k penieHino Fieonpeataeaiioro 
ypaBHeHHfl I2x + 3ly = 170 

B UeAbIX H nOAOJKHTeAbHbIX 1HUIBX, npHieM HHCAO M 

caua * He 6oJibUie 31, a HOMep Mecaua y He 6ojibme 12. 
x = 1 70^31 £ = 14 _gy + -g^ = 14-3y + <. 


2 + 5y=12/, 


, = Z±^L = 2t-2 


1- 


= 2t — 2t v 


1— /=5#,, t=l—5t u 
y=2{\ —5M— 2t\ — 2 —12#,, 
x= 14— 3(2 — 12^) + 1 — 5/i=9 + 31#i. 

3 H aa, mo 31>*>0 h \2>y>0, hbxoahm rpaHHid 

A-ia /i! 

-4r<‘><S- 


CAeAOBaieAbHO, 


0, x=9, y= 2. 


flata powAeHHH 9-e hhcjio Bioporo Mecaua, t. e. 

—--r==.^.K~T+si 

SES.'VSES," l 7a « J, o*HKaKOBHe ccrar- 
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Kii ot AejieHHH Ha 12 . Hhhmh cjiOBaMH, ecjiH a He ae- 
jiiiTca Ha 12 , to y paBeH ocTaTKy ot aejieHHB micjia 7 a 
«a 12 ; ecjiH >Ke a aejiHTca Ha 12 , to y= 12 . 3 thm hhcjio 
t/ (HOMep MecHua) BnojiHe onpejxejiHeTCH. Hy, a 3Han y, 
ywe HHnero He ctoht y3HaTb x. 

MajieHbKHH cobct; npe>Kae neM y3HaBaTb ocTaTOK ot 
aejieHHH HHCJia 7 a Ha 12, 33MeHHTe csmo hhcjio a ero 
ocTaTKOM ot ^ejieHHH Ha 12 — cnm-aTb 6y.neT npome. 
HanpuMep, ecjiH a= 170 , to bh non>KHbi npoH3BecTH b 
yMe cnenyiomHe BbmHcneHHH: 


170 = 12*14 + 2 (ocTaTOK, 3H3hht, paBeH 2 ); 
2 - 7 = 14 ; 14 = 12 - 1+2 ( 3 HaqHT, i/ = 2 ); 


_ 170 — 31 y _ 170-31-2 108 


= -jj = 9 (3H3HHT, JC = 9 ). 


Tenepb Bbi MO>KeTe coo6iHHTb TOBapnmy naTy ero po- 
weHHH: 9 (})eBpajiH. 

floKajKeM, hto $oKyc Bcerna ynaeTCH 6e3 oTKa3a, 
t. e. hto ypaBHeHHe Bcerna HMeeT TOJibKo onHo pemeHiie 
b uejibix nojio>KHTejibHbix HHCJiax. OSo3HaqHM hhcjio, 
KOTopoe cooGiuhji Bam TOBapum, qepe3 a, Tax hto Ha- 
xoxfleHne naTbi ero po>xneHHH cboahtch k pemeHHio 
ypaBHeHHH 

I2x+3\y = a. 

CTaneM paccy>KflaTb «ot npoTHBHoro». npennono- 
khm, hto 9T0 ypaBHeHHe HMeeT n b a pa3JiHHHbix perne- 
hhh b uejibix nojio>KHTejibHbix HHCJiax, a HMeHHO perne- 
Hiie x u yi h pemeHne x 2 , y 2 , npHneM Xi h x 2 He npe* 
bocxoaht 31, a yi h y 2 He npeBOcxonnT 12. Mbi HMeeM: 
12^ + 311/,= a, 

12* 2 -+ 31 i / 2 — fl- 

Bbrnman H3 nepBoro paBeHCTBa BTOpoe, nonynHM: 

12 (x t —x 2 ) + 31 (i/i— y 2 ) =0. 

H3 3Toro paBeHCTBa BbiTexaeT, hto hhcjio 12(xi—x 2 ) jxe- 
jihtch Ha 31. Tax nan Xi h x 2 — nojio>KHTejibHbie Hucna, 
He npeBocxo^HutHe 31, to hx pa3HOCTb x t — x 2 no bcjih- 
™e Meribuie neM 31. flosTOMy hhc.ho 12 (x t — x 2 ) mojkct 


ill 


AeAHTbcn Ha 31 TOJibKO B TOM cAyiae, KOTAa x t — X 2 , T.e. 
Kor^a nepBoe pemeHne coBna^aeT co BTOpbiM. TaKHM 
o6pa30M, npeAnojio>KeHHe 0 cymecTBOBaHHH Asyx p a 3 - 
JlHIHblX pemeHHH npHBOAHT K npOTHBOpeHHK). 

npoAawa nyp 


CTAPHHHAfl 3AAA4A 

Tpn cecTpbi npHUiJiH Ha pbiHOK c KypaMH. °AHa np«- 
necAa aah npOAa>KH 10 nyp, Apyran 16, TpeTbH 2b. JXo 
noAyAHH ohh npoAaAH nacTb cbohx nyp no oahoh htoh 
jne ueHe. nocAe noAyAHH, onacancb, mo He Bee xypu 
6 vavt npoAaHbi, ohh noHH3HAH ueHy h pacnpop.au 
ocTaBUiHXCH nyp CHOBa no OAHHaKOBoft ueHe. Aomoh Bee 
Tpoe BepHyAHCb c OAHHaKOBOn Bbipywoft: KaxKAan cecTpa 
noAynHAa ot npoAa>KH 35 pyfiAen. 

no k 3 koh ueHe npoAaBaAH ohh nyp ao h nocjie no- 

AyAHH? 

peuiehhe 

O603HaHHM HHCAO I<yp, npOAaHHbIX Ka>KAOH cecTpoii 
AO noAyAHH, Hepea x, y, z. Bo Btopyio noAOBKiiy ahhohh 
npoAajm 10 — x, 16-!/. 26-a Kyp. Ue«y » «oayaj 
o6o3HanHM Hepe3 m, nocAe noAyAHH nepe3 n. 
hchocth conocTaBHM 3 th o6o3HaneHHH: 


Hkcjio npoaamrax Kyp 

Ue H a 

flo nojiyAim ... 
nocne noJiyAHH . . 

X 

10-AT 

y 

16 — y 

26 — z 

n 


nepBan cecrpa BbipywAa: 

mx+n(\0—x); cAeAOBaTeAbHo, mx+n( 10—x) =35; 
BTopan: 

my+n(l6~y)\ CAeAOBaTeAbHo, /ni/+n(16— y) =35; 

TpeTbs: 

ntz+n(26—z); cacaob ai eA bno, /nz+n(26— z) =35. 
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ripeo6pa3yeM sth Tpn ypaBHenna: 

I(m — n) x -j- 10 « = 35 , 

(m — «)i/ + 16 « = 35 , 

(/« — «)z + 26 « = 35 . 

Bhhth h 3 TpeTbero ypaBHeHHH nepBoe, 3aTeM BTopoe, 
nojiyvHM nocjieaoBaTejibHo: 

| (m — n){z — 16 « = 0 , 

1 (tn — n) (z — y) ~f 10 « = 0 , 

H.1H 

| (m — n)(x — z)= 16 «, 

1 (m — ti) (y — e) = lOre. 

AejiHM nepBoe H3 sthx ypaBHeHHft Ha Btopoe: 



Tan nan x, y, z — HHCJia uejibie, to h pa3HOcra x — z, 
y—z — TO>Ke uejibie HHcjia. FIosTOMy ajib cymecTBOBa- 
hhh paBeHCTBa 

x — z _ y — z 

8 5 

HeoSxoflHMO, MT 06 bi x—z flejiHJiocb Ha 8 , a y—z Ha 5 . 
CaeAOBaTejibHo, 



OTKy.ua 

x = z —j— 8 f, 
y -- z —J— 5 1, 

3aMeTHM, hto hhcjio t — He TOJibKo uejioe, ho h no- 
jio>KHTejibHoe, Tax Kan x~>z (b npoTHBHOM cjiywae nep- 
Baa cecTpa He Morjia 6u BbipymTb cTOJibKO *e, CKOjib- 
KO TpeTbfl). 

Tan nan *< 10 , to 

e+8/<10. 

Opu uejibix h nojio>KHTejibHbix z h t nocjieAHee nepaBeH- 
ctbo yflOBJieTBopaeTca TOJibKo b oahom cjiywae: nowa 
a=l h /= 1. ilOAcraBHB sth 3Ha*jeHHH b ypaBHenna 
x=z+8t h y = z+5t, 

HaxoAHM: *=9, i/ = 6. 


8 fl. H. TlepejibMaH 
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Tenepb, oCpamancb k ypaBHeHHHM 

tnx -f- n (10 — x ) = 35* 
my-\-n{\% — y) = 35, 

OT 2 + «(26-e)=35 

„ nowraBHB b hhx naimenHue aHaneHHH x, y, z, ysmeu 
ueHbi, no KaKHM npo^aBajiHCb Kypbi: 

m = 3-| py6., n = l^-PY 6 * 

PiraK, nypu npoaaBajincb flo nojiyflHH no 3 py6. 
75 non., nocjie nojiyojHH no 1 py<5. 25 non. 


flea HHCJia h neTbipe fleHCTBMn 

3AAA1A 

npeflbwymyio 3aflaiy, KOTopan npnBejia k Tpe» 
vnaBHeHHHM c nuTbio Hen3BecTHbiMH, mu peuinJin He no 
oCmeMy oGpaauy, a no cBo6ojtfiOMy MaTeMainnecKOMy 
SSkSIo. Tohho ran >ne 6yaeM pemarb n » 

mne salami, npHBO/mmHe k HeonpeaeJieHHUM ypaBHe- 
HHHM BTOpOH CTeneHH. 

Bot nepBan H3 hhx. 

Hafl flByMH uejibiMH nojiOKHTeJibiibiMH HHCJia mh obuui 
BbinojiHeHU cJieflyiomHe neTbipe fleftcTBHH: 

1) hx cjiojkhjih; 

2) BbiHJiH H3 SojibHiero MeHbmee; 

3) nepeMHOKHJin; 

4) pa3ji,ejiHJiH 6ojibuiee Ha MeHbmee. 
nojiyneiuibie peayjibTarbi cjio>khjih — cocraBHJiocb 

243. HaftTH 9 th HHCJia. 


peiuehhe 

Ecjih 6ojibuiee hhcjio x, MeHbmee y, to 

{x + y) + (x-y) + xy + f--=243. 

Ecjih sto ypaBHeHHe yMHOWHTb Ha y, 3aTeM pacKpUTb 
cko6kh h npHBecTH no,no6Hbie qjieHbi, to noJiymiM. 
x (2y + </ 2 +1) = 243y. 
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Ho 2# + i/ 2 +1 = (i/+1)2. nosTOMy 


4To6bi x Sbijio uejibiM hhcjiom, 3HaMeHaTejib (i/+l ) 2 
/KwiweH 6biTb oahhm H3 AejiHTejieft vHCJia 243 (noTOMy 
mo y ne MO>KeT HMeTb o6mne MHO>KHTejiH c y+ 1). 3Han, 
wo 243 = 3 5 , 3aKJHOHaeM, mo 243 aeahtch TOjibKO Ha 
cjieayioimie nncjia, HBjiniomHecH tohhhmh KBaApaTaMii: 
1, 3 2 , 9 2 . HTan, (i/+l) 2 aojiwho 6biTb paBHo 1, 3 2 iuih 
9 2 , OTKy.ua (BcnoMHHan, mo y aoji>kho SbiTb nojiown- 
TejlbHblM) HaXOAHM, HTO y paBHO 8 IUIH 2. 

Toma x paBHo 


243-8 

81 


H^IH 


243-2 
9 * 


Hthk, HCKOMbie HHCjia: 24 h 8 hjih 54 h 2. 


KaKOM npflMoyronbHMK? 


3AHAH A 

CTOpOHbl npHMOyrOJIbHHKa BblpajKaiOTCH U.ejlbIMH 
micjiaMH. Kanoft ajikhu aojijkhh ohh 6biTb, mo6u nepn- 
Meip npHMoyrojibHHKa hhcjichho paBHHjicn ero njio- 
maAH? 


PEIUEHHE 


06o3HaHHB CTOpoHbi npHMoyrojibHHKa nepe3 x h y, 
coctaBjineM ypaBHeHHe 


orayAa 


2x + 2y=xy, 


2'/ 

— 2 * 


Tax KaK X H y AOJI>KHbI SbITb nOJIO/KHTejIbHHMH, TO no* 
JlOJKHTejlbHblM AOJIHOHO 6bITb H HHCJIO H—2, T. e H 
flOJDKHO SbITb SOAblUe 2. ^ 

3aMeTHM Tenepb, hto 


U- 2 y — 2 —^+ 7 = 1 - 

Tan nan x aoji>kho 6biTb uejibiM hhcjiom, to Bbipa* 
weHHe y — 2 aojijkho 6biTb uejibiM hhcjiom, Ho npH 


8 * 
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«>2 9to no3M()>Kfio jiHuib, ecrfh </ paBHO 3 > 4 HJIH 6. 
CooTBeTCTBViomHe 3H3M6 hhh x 6yayr 6, 4, o. 

HTaK, HCKOMaa (pnrypa ecTb jih6o npHMoyrojibHHK 
CO CT0P0H3MH 3 h 6, JIH60 KBa^par co cio P ohoh 4. 

flBa ABysHaHHbix HMCJia 

SAHARA 

u HC na 46 h 96 o6jia fl aioT JiioSonbiTHOH oco6eHHo- 
cTbro: hx npoiisBe^eHiie ne MeHaer cBoen BejiHKHHbi, ecjin 
nepecTaBHTb hx UH(j)pbi. 

JI,eHCTBHTe.TbHO, 

46.96 = 4416 = 64*69. 

TpeOrerca ycraHomiTb, cyuiecreyiOT Jin eme ipyrajj 
napu W3H«««x nncea c TeM »<e cbohctbom. Kan 
pa3bici<aTb hx Bee? 

PELUEHHE 

0603H3HHB uHc]}pbi HCKOMbix qHceji nepes x u y, z h t, 
cocTaBJineM ypaBHeHne 

(\ 0 X +y)(\ 0 z+t) = {\0y+x)(\0t + z). 

PacKpbiB cko6kh, noJiynaeM nocjie ynpomeHwi: 
xz=yt, 

raex u z t — ueJibie MHCJia, MeHbmne 10. Rnn pasbicKa- 
i pemeHiift cocraBJifieM hs 9 untpp Bee napu c p 

HbiMH npoH3BeneniiHMH: 

1.4 = 2*2 2 • 8 = 4 ■ 4 


1-6 = 2 
1 -8 = 2 
1-9 = 3 
2*6 = 3 


3 2 • 9 = 3 • 6 

4 3* 8 = 4*6 

3 4.9 = 6 • 6 

4 


Rrpv naaeHCTB 9. Hs kbkaoto mokho cocTaBHTb 
oflHV HJIH P ABe HCKoMbie rpynnbi uncea, HanpHMep, 113 
paB6HCTBa 1 *4 = 2*2 cocraBJiweM oaho peiueHne. 
12*42 = 21 *24. 

Hs paBencTBa 1*6 = 2 *3 HaxoaiiM abb pemenm: 
12*63 = 21*36, 13*62 = 31*26. 
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TaKHM o6pa30M pa3bicKHBaeM cjieayiomHe 14 pe- 
iueHHH: 


12 

42 = 

= 21 

24 

23 

96 = 

= 32 

69 

12 

63 = 

= 21 

36 

24 

63 = 

= 42 

36 

12 

84 = 

= 21 

48 

24 

84 = 

= 42 

48 

13 

62 = 

= 31 

26 

26 

93 = 

= 62 

39 

13 

93 = 

= 31 

39 

34 

86 = 

= 43 

68 

14 

82 = 

= 41 ■ 

28 

36 

84 = 

= 63 

48 

23 

64 = 

= 32. 

46 

46 

96 = 

= 64 

69 


riHii .OpOBbl HMCJia 

yflOSHblH H OVeHb TOHHblH CnOCOS, ynOTpeCjIHeMblH 

3e.\LieMepaMH ajih npoBe.n.eHHH Ha mbcthocth nepneHAH- 
KyjiapHbix jihhhh, coctoht b cjieflyiomeM. riycTb qepe3 
TOiKy A TpeSyeTcn k npuMofi MN npoBecra nepneHflH* 
Kyjiap (pnc. 13). OTKJia^biBaiOT ot A no HanpaB.aeHHio 
AM Tpn pa3a KaKoe-HnCy^b pac- 

CTOBHiie a. 3aTeM 3aBH3biBaiOT Ha ^ ^ a a & A N 
uiHype Tpn y3Jia, paccTOHHiin Mew- 
fly KOTopbiMH paBHbi 4 a h 5 a. IlpH- 
J10>KHB KpaflHHe y3JlbI K TOHK3M A 
H B, HaTHTHBaiOT UIHyp 3a CpeflHHH 
y3eji. IllHyp pacnojio>KHTCH Tpe- 
yroJibiiHKOM, b KOTopoM yroji A — 
npHMOH. 

3tot flipeBHHfl cnocoS, no-BHflH- 
MOMy, npHMeHHBuiHHCH eme THCH- 
MeaeTHH Ha3afl CTpoHTejiHMH erH- Phc. 13. 

neTCKnx nnpaMHA, ocHOBaH Ha tom, 

HTO Ka>KflbIH TpeyrOJIbHHK, CTOpoHbl KOTOporo OTHOCHT- 
cn, Kai< 3:4:5, corjiacHO o6meH3BecTHOH TeopeMe I1 h- 
<j>aropa, — npBMOyrojibHbin, tsk nan 

3 2 + 4 2 = 5 2 . 

KpoMe qnceji 3, 4, 5, cymecTByeT, nan H3BecTHo, 6ec- 
■iHcneiuioe mhoxkcctbo uejibix nojiownTejibHbix toccji a, 

b, C, yfl,0BJieTB0pHI0mHX COOTHOmeHIIK) 

a 2 +b 2 =c\ 

Cta H33bIB3IOTCH n H (j) a TOp OB bl M H ? H C JI 3 M H. Co- 
r.nacHO TeopeMe IlH^aropa Tanne nucJia MoryT cjiy>KHTb 
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=r.:=r.“— 1 

[ioTeHV30H». n h c ecTb TpOHKa micparopoBbix 

JlCHO, VTO > ' ' _ ue jlOMHC.neHHbIH MHO>KH- 

miceji, to h pa, pb, pc, rn i nncparopoBbi 

T ejib, - nH^aropoBbi Pa^ 110 ;^ C ^ a 3t ot o6m>m 

iHCJia HMeioT o6uuiH M O>KHTe.n ,T H Tb i h cH0Ba ntyiy . 

MHOKHTeJIb MO>KHO HX P n03T0MV 6VHeM Bfia- 

mhtcb TpoftKa ni^aropOBH hhc^ 1toJMy nHJ 

xaae »c«o.au - aa H„x 

r; A « o A »» 

} nOKa^eM, HTO B Ka>KAOH H3 T3KHX TP°e ^ 

H3 «KaTeTOB» Aonxen ^“ Tb J ’ro» P Ecjih 06 a «kh- 

CraHeM P-«^r^5TSy«, "™ ■ 

TeTa» a h b veTHH, t nn(iaK0 npOTHBopewm 

suaBHT, h <<rH f fl TeI ' y3 6 a>> He HMeior 06 IUHX mhokhtb* 
TOMy, HTO BHCJia a, b, C _ MHO>KHTeJIb2. 

mn. ipii '''"“’"“*“'”5, I, HeiereH. 
TaKHM 06 pa 30 M, xoTfa H0CTh . 0 6 a «KaieTa» He- 

OcTaetca eme owa/“"maa HetpyitHO AOKaaaTb, 

B caMOM A eae ; eca„ «a,etH, 

imewT BHfl 

2.V+1 « 2y+l, 

TO cyMMa HX KBaApaTOB paBHa 

4 * 2 + 4*+1 + 4 y 2 + 4y+1 = 4 (x: 2 +x:+y 2 +y) + 2 » 

t. e. npeacraBJiHCTr co6ofi ™cjo. STo 

^Vo aeT HHC,n^eH e Ha bi 4 

r^Tr^a^raSr^o -a; nnane roBop, 

H31HH T P H HHCJI3 — He HHJ al jp0 ]8 fi fl pyroH He- 

HraK, H3 «KaTeroB» a, b °£ 2 HH 4 a gnaw, He 

•jeTHbiH. nosTOMy hhcjio a* + b HeqeTHO ’ 
neTHa h «rHHOTeHy3a» c. 0CTH qT0 HeneTHbiM 

S3STS paBeHCTBa 

o 2 rt-b z = c 2 


Mbi JierKo no^yvaeM: 


a 2 =c 2 —b 2 =(c+b)(c—b). 

A1ho>kiit6jih c+b h c — b, CTonmne b npaBOH vacni, B3a- 
IIMHO npOCTbl. AeftCTBHTejIbHO, ecjlll 6bl 9TH MHCJia HMCVIU 
o6m«H npOCTOH MHO>KHTe.7Ib, OTJIHHHblH OT e^HHHUbl, TO 
Ha 9TOT MHO>KHTejlb flejIHJIHCb 6bl H C>’MMa 

( c+b) + (c—b)=2c, 

H pa3HOCTb 

(c + b) — (c— 6) =26, 

n npoH3BeAeHne 

(c + b) (c—b) =a 2 , 

t. e. vucjia 2c, 2b h a HMejiH 6bi o6mmi MHo>KHTejib. TaK 
Kan a HetieTHO, to 9tot MHo>KHTe.nb oT.nmeH ot abohkh, 
H noTOMy 9TOT >Ke o6mHH MHOJKHTejib HMeiOT mcna a, 
b, c, Hero, oflHaKo, He Mo>KeT 6biTb. nojiyuemioe npo- 
THBopeine noKa3biBaeT, hto incjia c+b n c—b B3aHMHo 
npocTU. 

Ho^ecjin npon3BeAeHne b33hmho npocTbix qnceji ecTb 
TOMHbifl KBaapaT, to Ka>Kfloe H3 hhx HBjiHeTCH KBajipa- 
TOM, T. e. 

j c + b = m\ 

I c — b — n 2 . 

PeiiiHB 9Ty cucTeMy, Haft^eM: 



a 2 —(c + b)(c — b)=m 2 n 2 , a—mn. 

Hiax, paccMaTpuBaeMbie nwiparopoBbi micjia HMeiOT bha 



me m a n — HeKOTopbie b33hmho npocTbie HeweTHbie 
’iiicjia. HnTaTejib JierKo MO>KeT y6e;wTbCH h b o6paTHOM: 
npii jno6bix HeneTHbix m h n HanucaHHbie (JjopMyjibi 
flaioT Tpii nniJiaropoBbix nucjia a, b, c. 
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Bor necKo.xbKO xpoeK mi^aropoBbix qnceJi, nwiyuae- 
mux npn paMiwHUX tn h ft. 
npw in — 3, n = \ 
npn m-— 5, n = 1 
npn m= 7, n= 1 
npn tn— 9 , « = 1 
npn m — 11, ti = 1 
npn 7n=13, n = 1 
npn m= 5, /z = 3 
npn 7/1= 7, « = 3 
npn 777 = 1 1 , 77 = 3 
npn 777 = 13, 77 = 3 
npH 777 = 7, 77 = 5 
npn 777= 9, 77 = 5 
npH 777 = 1 1 , 77 = 5 
npn 777= 13, 77 = 5 
npn 777= 9, n = 7 
npn 777 = 1 1 , 77 = 7 

Ce3 1 f Sh e H 3 bC «K B a Te T OB» flOJHKeH 6bixb KpaxHbiM x p e m. 

2) SS H 3 Sa T T exoB» wuriken 6bixb KpaxHbiM ne- 

1 bl 3) 6 OflHo H3 n^aropoBUx nnceJi RO^no 6m h 
rpynn mnJ)aropOBbix nnceji. 

Heo peflene Hoe ypaBHeHMe TpeTbefl cTeneHH 

CyMMa K y60B xpex ue/ibix ^ “orn ^nb K yooM 
qexBepToro uicna. HanpnMep ^5^+ '4 +1§ 6 ■ K0T0 , 


3 2 + 4 2 = 5 2 
5 2 +12 2 = 13 2 
7 2 + 24 2 = 25 2 
9 2 + 40-2 = 41 2 
11 2 4-60 2 = 61 2 
13 2 -f-84 2 = 85 2 
15 2 + 8 2 = 17 2 
21 2 + 20 2 = 29 2 
33 2 +56 2 = 65 2 
39 2 80 2 = 89 2 

35 2 +12 2 = 37 2 
45 2 -f- 28 2 = 53 2 
55 2 +48 2 = 73 2 
65 2 + 72 2 = 97 2 
63 2 +16 2 = 65 2 
77 2 + 36 2 = 85 2 
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KOTOpbIX paBHbl 3 CM, 4 CM H 5 CM (pHC. 14), — COOTHO- 
rneHne, no npeAaHHio, BecbMa 3 aHHMaBinee n.iaTOHa. 

FIonMTaeMCH Haftm Apyrne cooTHomeHHH Tanoro >xe 
poAa, t. e. nocTaBHM nepeA co6oh Tanyio 3 aaaHy: HafiTH 
peineHHB ypauHemm x 3 +y 3 +z 3 =u 3 . y^oCnee, oAnaKo, 


IP 



Puc. 14. 



o6o3Ha t jHTb Hen3BecTHoe u Hepe3 — t. Torjia ypaBHeHne 
CyaeT HMeTb 6ojiee npocTon bha 

* 3 + «/ 3 +z 3 + / 3 =0. 

PaCCMOTpnM npneM, n03BOJlHK)mHH HafiTH 6eCHHCJieH- 
Hoe MHO>KecTBO pemenufi aTOro ypaBHemiH b ueAbix (no- 
^o»\HTejibHMx H 0TpnnaTejibHbix) HHCJiax. nycTb a, b, 
c, d h a, p, v. 6—ABe neTBepKH Hnce/i, yAOBjieTBopHio- 
imix ypaBHeHHK). npnOaBHM k nucjiaM nepBoft neTBepKH 
yucjia BTopofi weTBepKH, yMHO>KeHHbie Ha HenoTopoe 
•jhcjio k, n nocTapaeMCH noAo6paTb hiicao k Tan, hto6h 
nojijHeHHMe HHCJia 

a + ka, b + k$, c+k y, d+kb 
raioxe VAOBJieTBopHJiH HameMy ypaBHeHino. HHawe ro- 
uopa, noASepeM k TaKHM o6pa30M, htoGm Sbijio Bbinoji- 
HGHO paBeHCTBO 

{a + ka) 3 + (6 + £p) 3 + ( c+ ^ y )3 + (rf + ^)3 = 0 . 
PacnpbiB cko6kh h BcnoMHHaa, hto HeTBepKH a, b, c, d n 
c > P. Y> yAOBjieTBopHioT HarneMy ypaBHeHHio, t. e. 
HMeioT MecTo paBeHCTBa 

c 3 +fo 3 +c 3 +rf 3 =0, a 3 + p 3 + y 3 + 6 3 = 0, 
mu no/iyHHM: 

3a 2 ka + 3ak 2 a 2 + 3b 2 k$+3bk 2 $ 2 + 3c 2 ky + 3ck 2 y 2 + 

+ 3d 2 kb+3dk 2 b 2 =0 

imi 

3^[ (a 2 a + b 2 p + c 2 y+ d 2 b) + k (aa 2 + 6p 2 + cy 2 .+c?6 2 ) ] = 0. 


riD 0 H 3 De/ienne mowct oOpamaTbca b Hyjib TOJibKO btom 
cjiVHae Koraa ofipamaeTCH b Hyjib xoth 6h oahh H3 ero 
MHOKHTeJiefi. npiipauHimaa Kawm H3 
hyjik), Mbi noJiywaeM ABa 3 HaHeHna aah k. HepBoe ana 
uLiie fc=0 Hac He nHTepecyex; oho oatianaeT, hto ecjni 
k HHC^aM a, b, c, A HHHero He npHCawinTb, to noAyHej 
Hbie qncjia yAOMeTBopnioT naweMy ypagreiuuo. n ° 3T0 ' 
My Mbi BOSbMeM AHLUb BTOpOe 3H3HeHHe sflH »• 


a%+6 2 P + c 2 V + rf 2 5 

« = '•^ + &P 2 + cy 2 +'5F' 


PItak 3 Haa A®e HeTBepKH HHceji, yAOBjieTBopHioimix 
HexoflHOMy ypaBnemno, mojkho Haimi hobyio MeT ^P 1 ^' 
njiH 3 TOTO HV>KH 0 k hiicabm nepBOH HeTBepKH npiiGaBim* 
HHCJia BTopoft HeTBepKH, yMHOKeHHHe Ha k, we k HMeeT 
HanucaHHoe Buuie. 3 HaneHHe. 

Jim Toro hto 6 h npHMeHWTfe stqt npneM, hhao 3 H 3 Tb 
ABe HeTBepKH niicen, yAOBJieTBopa khumx hcxoaho^ 
vDaBHeHiHO. O-AH-y Tanyto HeTBepny ( 3 , 4 , 5 — 6 ) Mbi ywe 
3 HaeM. TAe BsHTb erne oAHy HeTBepny? Bhxoa H 3 nano* 
jKemm naimi oneHb npocTo: b KanecTBe bto P oh HeTBepKH 
MoZ) B 3 HTB HHCJia f , -f, .. -S, KOTOpHe, OHeBHAHO 

yAOBAeTBopaiOT ncxoAHOMy ypaiineiwio, Hnane roBopa, 
nOJ10>KHM: 


= 3, 

a = r. 


6 = 4, 


P = — r. 


c = 5, 
f — s, 


6 = 


- 6 , 


TorAa AJ1B k Mbi HOAyHIIM, K3K AerKO BHAeTb, CAeAyio- 
mee 3HaHemie: 

— 7r — 11s 7r + lls 

7r 2 —s 2 " 7r*-s 2 * 


k = - 


a HHCJia a+ka, b+k |3, c + ky, d + kb 6yayx cooxBeT- 

CTBeHHO paBHH 

28r 2 4- llrs— 3s 2 21r 2 — llrs — 4s 2 < 


35r 2 4-7rs + 6s 2 


— 42r 2 — 7rs — 5s 2 


CorciacHO cKasaHHOMy BHiue bth neTbipe BupajiteiiHH 
yAOBAeTBOpaiOT ncxoAHOMy ypaBHeHHio 

x 3 J-y 3 +z 3 .+ l s ^- 
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Tan nan Bee sth Bbipawemm HMeioT OAHHaKOBbifi 3Ha- 
MeHaiejib, to ero mo>kho OT6pocnTb (t. e. HHCJinrejin 
3thx Apo6eft TaioKe yAOBjieTBopmoT paccMaipuBaeMOMy 
ypaBHemno). Hian, HanucaHHoMy ypaBHemno yaOBjie- 
TBopaiOT (npn jiio6bix r n s) cjieAyiomHe nucjia: 

28r 2 + llrs-3s 2 , 
y = 21r 2 — llrs — 4s 2 , 

z= 35r 2 7rs-f-6s 2 , 

t — — 42r 2 — 7rs —5s 2 , 


b qeM, KOHeHHo, mo>kho y6eflHTbca h Henocpea.CTBeHHo, 
B03BeA« 3TH Bbipa>KeHHH b Ky6 h cjiomhb. npuflaBaa r 
ii s pa3JiHHHbie uejibie 3Ha i ieHHH, mu MoweM nojiynuTb 
ue.iuft pHfl uejiownc/ieHHbix pemeHHH Hamero ypaBHeHHH. 

I Ecjih npn 3 tom nojiyHaiomnecH nucjia 6yayT HMeTb 06- 
muft MHO>KHTejib, to Ha Hero mo>kho 3th Hucjia pa3,ae- 
•iiiTb. HanpuMep, npn r= 1, s=l nojiynaeM ajih x, y,z,t 
■feflyiomHe 3HaHCHHH: 36, 6, 48, — 54, hjih, nocjie co- 
KpamemiH Ha 6, 3HaneHHH 6, 1, 8,-9. TaniiM o6pa30M, 

6 3 +1 3 +8 3 = 9 3 . 


Bot eme pufl paBeHCTB Toro we Tima (nojiyHaiomux- 
cb nocjie coKpauteHHH Ha o6hj,hh MHowiiTejib): 


npn r = 1 , s = 2 
npn r= 1, s = 3 
npn r — 1, s = 5 
npn r = 1, s —4 
npn r— 1, s = — 1 
npn r — 1, s — — 2 
npn r — 2, s =— 1 


38 3 + 733 == 17 3_)_ 76 3 
17 3 + 55 3 — 24 3 -j- 54 3 , 
4 3 -f-110 3 — 67 3 -f- 101 3 , 
8 3 53 3 = 29 3 -f- 50 3 , 

7 3 + 14 3 H- 17 3 = 20 3 , 
2 3 -j- 16 3 = 9 3 + 15 3 , 
29 3 + 34 3 -l44 3 = 53 3 . 


3aMeTHM, hto ecjiH b hcxouhoh HeTBepKe, 3, 4, 5, —6 
HJIII B OflHOH H3 BHOBb nOJiyneHHblX HeTBepOK nOMeHHTb 
HHCJia MecTaMH h npiiMeHHTb tot we npneM, to nojiynuM 
HOByio cepnio pemeHHH. HanpuMep, b3hb neTBepKy 3, 5, 
4,-6 (t. e. noJiowHB a = 3, b = 5, c= 4, d= —6), mu no- 
ayHHM fljia x, y, z , t 3HaneHHH: 

20r 2 +10rs — 3s 2 , 
y= 12r 2 —10rs —5s 2 , 

*= 16r 2 + 8rs + 6s 2 , 

/ = — 24r 2 — 8rs —4s 2 . 
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OTCKyia npH paanHHHhix r h s nojiyiaeM p«A hobux co- 

OTHOLUeHHH: 


npn r — 1, 
npw r — 1, 
np« r= 1, 
npn r = 1, 
npn r = 2, 
npii r = l, 


s = 1 
s = 3 
s = 5 

s = 6 
s = 1 
s = — 3 


93 —j— 103= 18-+ 123, 

2334- 943= 63 3 + 84 3 , 
53 _j_ 163 3 + 164 3 = 206 3 , 
73 + 543+ 57 3 = 70 3 , 
233+ 97 3 + 86 3 = 116 J , 
3 a + 36 3 + 37 3 = 46 3 


Thkhm nyrew mo>kho nojiynuxb 6ec™cjieHHoe mho- 
jnecTBO peuieHHft paccMaTpHBaeMoro ypaBHemia. 


CTO TbicnH 33 fl 0 K 333 TenbCTB 0 Teopewibi 

Onna sa^ana hs ofaacxH HeonpeAeJieHHbix ypaBHe- 

SSSSiHwsrs.'s* 

npe c»MMa H o»iu?KOBHx creneHeS ab V x uejibix xncex I 
Cy MMa oflHHaKOB KaKO ro-JiH6o xpeTbero ue- 

:r« Hckab+hL cocTaBAHCT abba, BTopaa 1 
npH . KOXOPOH 3X0 B03M0>KH0. 

Hniie roBopn, Ha,ao Aonaaaxb, hto ypaBnemie 

x n + y n= Z n 


HeP SSr— e H E ^-yP-eHH 


x 2 + y 2 

x 3+y 3 +Z 3 =^ 
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Mto >Ke Tpe6yeTC« ot coiicKaTejiefi npeMHH? Ohh 
I m>i<Hbi AOKa3aTb 3to nojio>Kemie a-hh ecex Tex dene- 
H6H, AAH KOTOpHX OHO BepHO. fleAO B TOM, HTO TeOpeMa 

$epMa eme He AOKa3aHa h bhcht, Tan cKa3aTb, b bos- 
i iyxe. 

npOLUJIO Tpn CTOAeTHH C Tex nop, KaK OHa BbICKa* 
3ana, ho MaTeMaTiinaM He yAaAOCb ao chx nop Haft™ ee 
I A0Ka3aTeAbCTBa. 

BeAHHaftmiie MaTeMaraKH TpyAHjincb HaA 3Toft npo- 
I CaeMoft, OAHano b jiyqmeM cjiynae hm yAaBajiocb Aona- 
3aTb TeopeMy Ainiib a^ih Toro hah iihoto OTAe^ibHOro nona- 
3aieAH hah aah rpynn noKa3aTeAeft, neo6xoAHMO >xe 
HaifTH o6ui.ee AonasaTeAbCTBo aah bchkoto ueAoro 
I noi<a3aTeAH. 

I 3aMeHaTeAbiio, hto HeyAOBHMoe AonasaTeAbCTBo Teo- 
| pewbi OepMa, no-BHAHMOMy, 0AHa>KAbi y>xe 6 mao naftAe- 
ho, ho 3aTeM BHOBb yTpaHeHo. Abtop TeopeMU, reHnaAb- 
Hbift MaTeMaTHK XVII b. Flbep OepMa'), yTBep>KAaA, hto 

ee A0Ka3aTeAbCTBo eMy H3BecTHo. CBoe «BeAHieoe npeA- 
I Jio>KeHHe» oh 3amicaA (nan h pha Apyrux TeopeM 113 
I TeOpHH HHCeA) B BHAe 33MeTKH Ha nOAHX COHHHeHHH 
I fluotjiaHTa, conpoBOAHB ero Tanoft npumicKoft: 

| HaUieA nOHCTHHe yAHBHTeAbHOe AOK33aTeAbCTBO 

fcioro npeAAOKeHHu, ho 3Aecb m3ao MecTa, hto6m ero 
I npiiBecTH». 

Hh b 6yMarax BeAHKoro MaTeMaTHKa, hh b ero nepe- 
nHCKe, HurAe Boo6me b ApyroM MecTe CAeAOB stoto ao- 
I Ka3aieAbCTBa Haft™ He yAaAOCb. 

I riocAeAOBaTeAHM OepMa npnuiAOCb hath caMOCTon- 
I TeiibHHM nyTeM. 

Bot pe3yAbTaTbi sthx ycriAuft: Silnep (1797) A0K33aA 
I TeopeMy Oeprua aah TpeTbeft h neTBepTOfi CTeneHeft; aah 
ruToft CTeneHH ee A0i<a3aA JlewaHAp (1823), aah ceAb- 
I hoh 2 ) —JIaMe h JIe6er (1840). B 1849 r. KyMMep 

') 4>epMa (1603—1665) ne 6 bui npoipeccHoiiajioM-MareMaTHKOM. 
lOpacT no o6pa30BaHHio, cobcthiik nap.iaMeHTa, oh 3aHHMaAcn Ma- 
reMaTHHGCKHMH H3biCKaHHHMH a uni b Me>KAy AenoM. 3to He noMe- 
uia.io eMy CAejiaTh pan Hpe3BUHaftHo Ba>KHbix otkphthh, kotopwx 
oh, BnponeM, ne nyCjiHKOBaji, a no oCbinaio toh snoxn cooCma.i b 
nHttMax K cbohm ywenuM Apy3bHM: k FlacKa-mo, flenapTy, PiOHreH- 
cy, PoCepBaaio h AP- 

2 ) Aan cocTaBHbix noKa3arejieii (xpoMe 4) ocoCoro AOKa3aTenb- 
CTBa He TpeCyeTcn: 3tii CAywan cboahtch k CAynauM c npocTUMH 
noKa3aTeAHMH. 
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AOKasaji Teopeniy ajih oSuinpHoft rpynnbi creneHefi h, 
Me>Kfly npoHHM, — pj\n Bcex noKa3aTejiefi, MeHbiuHx era. 
3th nocjie,n,HHe pa6oibi ,n,ajieKo bmxoaht 3a npenejibi toh 
o6jiacra MaTeMaTHKH, Kanan 3H3K0Ma 6 uj ia OepMa, h 

CT3H0BHTCH 3ara,O.OHHbIM, KaK MOT nOCJieAHHH pa3UCKaTb 
o6m.ee H. 0 Ka 3 aTejibCTB 0 CBoero «BejiHKOro npenjio>KeHHH». 
BnponeM, bo3MO>kho, oh omH6ajiCH. 

HHTepeCylOmHMCH HCTOpnefi H COBpeMeHHblM COCTOH-* 
HneM 3 aaaHH OepMa mqjkho peKOMeHHOBaTb 6pomiopy 
A. 51. XHHHHHa «BejiHKaH TeopeMa OepMa». Hamican- 
Haa cneunajincTOM, 6pomiopa 3Ta npennojiaraeT y HHTa*. 
TeJIH JlHUlb 3 JieMeHTapHHe 3MHHH H3 MaTeMaTHKH. 


r/lABA V 

LUECTOE 

MATEMATH4ECK0E 


SUecToe acmctbhs 

Cjio>KeHHe h yMiio>KeHiie nivieiOT no ozuioiviy oCpaT- 
HOMy AeficTBHio, KOTopue na3biBaK)Tcn BbiqiiTanneM n Ae- 
jieHneM. riHToe MaTeiviaTHnecKoe AeiicTBiie — B03BeAeH»e 
b CTeneHb — nivieeT ABa ofipaTHbix: pasbicKanne ocno- 
BaHiin h pa3bicKaHiie noKa3aTejin. Pa3bicKanne ocnoBa- 
hhh ecTb inecToe MaTeMamqecKoe AencTBiie n na3bi- 
BaeTcn H3BAeneHneM KopHH. Haxo>KAeHiie noKa3aTeJin — 
c e a b m o e AencTBne — Ha3biBaeTcn Aorapn(j)MHpoBa- 
nneM. npnnnHy Toro, i ito B03BeAeHiie b CTeneHb invieeT 
ABa o6paTHbix aghctbhh, b to BpeMH Kan CAOyKenne n 
yMHOXKeHHe — TOJibKo no oAHOMy, noHHTb neipyAHo: 06a 
CAaraeMbix (nepBoe n BTopoe) paBHonpaBHbi, nx mo>kho 
noMeHHTb MecTaMH; to >ne BepHo OTHOciiTejibHo yMHO- 
>KeHnn; oAHano nncAa, ynacTByioiiuie b bosbcaghhh b 
CTeneHb, t. e. ocHOBaHne n noi<a3aTeAb cTenenn, nepaB- 
HonpaBHbi Me>KAy co6on; nepecTaBiiTb nx, Boo6me ro- 
Bopn, nejib3B (nanpiiMep, 3 5 =£5 3 ). FIosTOMy pa3bicKaHne 
na>KAoro H3 nnceA, ynacTByiouxHX b cAOKeniiii n yMHo- 
>KeHiin, npoH3BOAHTcn o a n h a ko b bi m ii npneMaiviH, a pa3bi- 
CKaHne ocHOBaHnn CTenemi n noKa3afeAn CTenenn Bbi- 
nOAIIHeTCH pa3AHHHbIM o6pa30M. 

UJecToe AencTBne, H3BAeneHiie KopHn, o6o3HanaeTcn 
3H3KOM y. He Bee 3H3I0T, HTO 3T0 — BHAOH3MeHeHHe 
A3THHCK0H SyKBbI /*, HaHaAbHOft B A3THHCK0M CAOBe, 


AEHCTBHE 
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o 3 HaHaiomeM «KopeHb». Bhjio BpeMH (XVI b.), Korfla 
anaKOM ko P hh cJ.y>Ki«ia He cxpownaH, * 

6 YKB 3 R, a pHAOM c HeH cxaBiuiacb nepBaa oyrasa f a 
THHCKHX CJIOB «KBaflpaXHblft» ( q ) HJIH «Ky 6 HHeCKHH» (c), 
HTo 6 bi ynasaxb, Kanoft hmchho Kopenb xpeSyexca 
BJienb 1 ). HanpHMep, nucaJiH 

R.q .4352 

BMecTO HbiHeumero o 6 o 3 HaqeHHH 

/4352T 

ErjiH npHgaBHTb k axowy, HTO B Ty snoxy eme He 
Boufr b o 6 mee ynoxpe&ieHHe Hnnemnne 3 HaKH^| 
njiioca h MHHyca, a bmccto hhx hhcbjih 6yK p - ^M 

i 1T 0 H 3 UIH CK 06 KH 33 MeHHJIH 3 H 8 KaMH I- 1 > TO cxaHe 

jjcho KaKOH Heo 6 biHHbift coBpeMeHHoro ™ a3a BH | 

jio/iJKHbi 6 mjih HMeTb xoraa ajireSpaiinecKHe 

Box npHMep H3 khhfh cxapHHHoro MaxeMaxHKa Bom- 
Cejuin (1572): 

R.c. L_ R-q • 4352p. 16 _| m.R.c. |_ R-q • 4352 m. 16 _J. 
Mbi HanucajiH 6u to rce ca M oe hhhmh 3 H 3 K 3 MH: 


fyUTTe-^ V 4352 16 

KpoMe ofiosHaHeHHH ]fa xenept ynoxpe&wexca Inn 


ssss-ss 

MaSaxHKOM 

XVI B. CxeBHHOM. 


Hto fionbiue? 

3 A 3. A H A 1 5 

Hxo 6ojibiue iwin 


3^ “y«We 3 a fl aHH xpeflyerca pemnxb, ue 
buhhcjihm sHaneHHH KopneH. 




ocotoo™ AeftcxBH* -»»«>- ko P hb. 
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PEIUEHHE 

Bo3BbicnB 06a BbipaweHHH b 10-K> CTeneHb, no;iy- 
qaeM: 

C V 5 ) 10 = 5 2 = 25, (1/ 2) 10 = 2 5 = 32; 

TaK naK 32>25, to 

1/2 > f/5. 

3AAAHA 2 

Mto 6ojibiue: hjih j/7? 

PEIUEHHE 

B03BHCHB 06a BbipajKennH b 28-k) CTeneHb, no.uy- 
iaeM: 

(Ki) 28 = 4 7 — 2 14 = 2 7 • 2 7 = 128 2 , 

(l^7) 28 = 7 4 = 7 2 - 7 2 = 49 2 . 

Tan nan 128>49, to h 

/4> j/7. 

3AXIAHA 3 

tJTO 6ojibine: yT+l/lO imi /3 + ]/T9? 

PEIHEHIIE 

Bo 3 bhchb 06a Bbipa>KeHHH b KBa^paT, no-nyuaeM: 
(1/7 + /TO) 2 =17 + 21/70. 

(1/3 + l/T9) 2 = 22 + 21/57. 
yMeHbiiiHM 06a Bupa>KeHHH Ha 17; y nac oeraHeTcn 
21/70 h 5 + 21/57. 

Bo3BbimaeM sth Bbipa>KeHHH b KBa,n,paT. HrvieeM: 

280 h 253 + 20/57. 

OTHHB.no 253, cpaBHHBaeM 

27 h 201/57. 


9 H. H. nepejiLMaii 
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TaK KaK 
TeJIbHO, 


7 Cosine 2, to 20 ^57 >40; cawM 

Y3+VW>Y7 +/10- 


PeiUHTb OflHHM B3mflflOM 

3 A/IA 1 A 

Bsr/iaHHxe BiuiMaTc.u>nce Ha ypaBHemie 

x x * = 3 

H cna^HTe, HeMy paBeH x. 

PE ZZk XOPOMO OCBO mt ,» . 
CHMBO/iaMH, C006pa3HT, HTO ^ 

x=f& 


B caMOM AWfi, Tor,aa 

x 3 = (f3 ) 3 = 3, 

h cjieflOBaTeJibHO, 

x x ' = x 3 = 3. 


3Sssa=-= 

eecTHoro c/ieayiomHM ofipaaoM. 
nycTb 

Toraa 3 

x=Vy> 

h ypaBHeHHe noJiyHaeT bha 

{fyY= 3 , 

MU, B03B0AH D Ky6l 

yv = 3K 

Hcho, mo y~3 h, cJieAOBaTeAbHO, 
x = fy=f 3. 
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AnrefipaHHecKHe komd^mh 

3AHAHA 1 

UlecToe MaTeMaTimecKoe neftcTBHe naeT bo3MO>k- 
HocTb pa3birpbiBaTb HacToamHe ajirefipaHnecKiie KOMe- 
Aim h (jiapcbi Ha TaKHe cioweTbi, Kan 2-2 = 5, 2=3 ht. n. 
Khiop no,ao6Hbix MaTeMaTHHecKnx npeHCTaBjieHiiH KpoeT- 
CH B TOM, HTO OUIIlGKa—AOBOJIbHO 3JieMeHTapH3H— He- 
CKOJibKo 33MacKHpoB3Ha ii He cpa3y GpocaeTca b rjia3a. 
Hciiojihiim HBe nbecbi stoto KOMimecKoro penepTyapa H3 
ofiaacTii ajireGpbi. 
riepBaa: 

2 = 3. 

Ha cueHe cnepBa noHBjiaeTCH HeocnopiiMoe paBeH- 

CTBO 

4—10=9—15. 

B cjienyiomeM «HB^eHini» k o6enM h3cthm paBeH-< 
CTBa npHSaBJiaeTCH no paBiiofi BeaimHHe 6-j{ 

4— 10 + 6-J — 9—15 + 6-J-. 

flajibHeftiuHii xofl KoMeAHH coctoht b npeo6pa30Ea« 
minx: 

2 j -2 .2.|-+(4)' , = 3=-2.34+(4) ! > 


H3BjieKaH H3 o6enx HacTefi paBeHCTBa KBa/ipaTHbiit 
KopeHb, fiojiyMaiofi 



FIpiiGaBJiHH no 4j- k o6eiiM h3cthm, npiixonuT k He-* 
jienoMy paBeHCTBy 

2 = 3. 


B neM »ce KpoeTCH ounifiKa? 





16-36 ^5-H5# 
t6-36 + 2^^5-H5*^ 


p E 111 E H 11 E 

OmnSKa npocKOJibSHyjia b cjiejxyioweM saKJHOneHHH 
M3 Toro, yTO 


6biJi CiiejiaH BbiBOA, 


ne paBHO 


a.ireSpaime 
iic. 15) 


l'i CKIIII 


p„c. 15. pa 3 birpbiBaeTca 

npeflbmyiuero 

H a tom >i<e xpioise. Ha cuene noHB.i botch ne: 

coMHemiH paBencTBO 


npH6aB.T5iioTCH paBHbie MiicJia: 

16 — 36 + 20~ = 25 — 45 + 20^ 

H ae.naioTCfl e.ieayioui.He npeo6pa30BawiH. 



3aTeM c noMombio Toro JKe He3aKOHHoro 3aKJiioHe-' 
hhh nepexo^HT k (})HHajiy: 



4 = 5, 
2-2 = 5. 


3th KOMimecKHe cjiynan aojijkhu npeflocrepenb Ma- 
JioonbiTHoro MaTeMaraKa ot HeocMOTpHTejibHbix onepa- 
hhh c ypaBHeHHHMH, coflepwamHMH HeH3BecTHoe non 
3H3KOM KOpHH, 


rJIABA VI 

yPABHEHMH 

BTOPOH 

CTEHEHM 



PyKOnOMOTMB 

3AAAMA 

ynacTHHKH 3aceAamifl obMeHHAHCb pyxonojxaTiiaMH, 
H kto-to noACMHTaJi, MTO Bcex pyKonojKaTHH ObiJio bb. ; 
CKOJibKO MejioBeK HBHJiocb Ha 3aceaaHHe? 


P E III E H II E 

3anaHa pemaeica BecbMa npocTO aJirebpaiiHecKii. 
Kawflbifi H3 x yaacTHHKOB nowaji x— 1 pyxy. 3HaaHT, 
Bcex pyKono)KaTHH aoawho 6biJio 6biTb x(x 1); ho h * 
no npHHHTb BO BHHMaHHe, MTO KOrfla HBaHOB nOJKHMaeT 
pyxy neipoBa, to h IleTpoB no>KHMaeT pyxy HBaHOBa; 
3 th ABa pyxono)xaTHfl CJieAyeT cHHTaTb^a oaho. IIosto- 
My hhcao nepecHHTaHHbix pyxono>xaTHH BAsoe Menbuie, 
He>Kejin x(x —1). HMeeM ypaBHemie 

2 


hah, nocAe npeo6pa30BaHiin, 

x 2 —x—132 = 0, 


OTxyAa 


li/l+528 
X— 2 ’ 

x l — \2, x 2 = -ll. 
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Tan KaK OTpHuaTejibHoe peiueHne (— 11 qeAOBeK) b 
ziaHHOM CAyqae ahhicho peaAbHoro CMbicjia, mu ero ot’ 
GpacbiBaeM h coxpaHHeM-TOAbKo nepBbifi KopeHb: b 3 a- 
ce^aHini yqacTBOBa.no 12 qeAOBeK. 

n e/iUHblH pOH 

3AiI AH A 

B flpeBHefi Hhahh pacnpocTpaHeH 6 ha CBoeo6pa3Hbift 
biia cnopTa — nyfijiHqHoe copeBHOBaHiie b peiueHiiH ro- 
aoboaomhhx 3aAaq. HHAyccKiie MaTeMaTimecKne pyxo-i 
BOACTBa HBftjiH oTqacTH ueAbio cftysam> nocoGneM a a a 
noAo6Hbix cocTH3aHHfi Ha nepBeHCTBo b yMCTBefiHOM 
cnopTe. «rio H3jioH<eHHbiM 3Aecb npaBHjiaM, — nnuieT CO’ 

CTaBHTeJIb OAHOrO H3 T3KHX yqefiHHKOB,- MyAPblH MO’ 

KeT npHAyMatb TbicHqy Apynix 3aAaq. Kan coAJtwe 6Ae’ 
CKOM cbohm 3aTMeBaeT 3Be3Abi, Tan h yqeHbifi qeAOBeK 
33TMHT CJiaBy ApyTOrO B HapOAHbIX CofipaHHHX, npeAAa’ 
ran 11 peiuan aAreGpanqecKiie 3aAaqn». B rioAAHHHHKe 
3 to BbiCKa3aHo noaTHHHee, Tax Kan bch KHiira HamicaHa 
CTHX3MH. 3aAaHH T0>K6 oG.TeKaAHCb B (})opMy CTHXOTBO- 
peHHH. npiiBeAeM OAHy 113 hhx b npo3anqecKoft nepe’ 
Aane. 

IlqeAbi b qncjie, paBHOM KBaApaTHOMy kophio H 3 no- 
AOBHHbl Bcero HX POH, CCAII Ha KyCT AiaCMIIHa, OCTaBIIB 

no3aAH ce 6 n -g pon. li TOAbKo oAHa nqeAKa 113 toto >xe 
pOH KpyAiHTCH B03AC AOTOCa, npHBAeqeHHaH >Ky>K>Ka’ 
HH6M noApyni, HeocTopo>KHo nonaBHieft b 3anaAHK) 
CAaAKO naxHymero UBeTKa. CnoAbKo Bcero 6bijio nqeA 
b poe? 

P E III E H II E 

Ecah o 6 o 3 HaqHTb ncKOMyio qncAeHHocTb pon qe’ 
pe 3 x, to ypaBHeHiie nweeT bha 

Y i+T x + 2 = x - 

Mbi MoiKeM npiiAaTb ewy CoAee npocToii bha, bbcah 
B cnoMoraTeAbHoe HeH3BecTHoe 


oma x=2 y*, h ypaBHeHne nojiywnTCH Tanoe. 

y _^_ 16 ^l + 2 = 2j/ 2 , hjih 2t/ 2 — 9«/ —18 = 0. 

PeuiHB ero, noJiywaeM ABa aHaweHHH AJi« y- 

„ 3 

1 / 1 = 0 . y2= —-2‘ 

CooTBeTCTByromne 3HaweHHH ajih x: 

xi=72, X2=4,5. 

TaK k 3 k MHC.no nweji ao-twho 6bir b ue.noe h nowj 
TejibHoe, TO yiiOBJieTBopfleT aa^awe to.™ nepBbiH ko 
peHb: poll coctohji H3 72 nweji. IlpoBepuM. 

Y ^+| -72 + 2 = 6 + 64 + 2 = 72. 

CTan o6e3bRH 


flpyryio HHAyccKyio aasawy h HMeio B03M0 *™"J 
npHBecTH B cthxotbophoh nepenwe, ™k KBK ee HepeBeA 
aBTOp npesocxoAHoft KmoKewKH «Kto H3o6peJi ajireO 
py?» B. H, JleGefleB: 

Ha jme napTHH pa 36 nBuiHCb, 

3a6acjisuincb o6e3bHHbi. 

MacTb BOCbMan hx b KBaapaTe 

B pome Beceao pe3BHJiac b ; 

KpHKOM paaocTHbiM flBenafluaTb 

Bo 3 ,ayx cBeacuH orjiauiajm. 

BMede CKOJibKO, Tbi MHe CKaweuib, 

Ofie3bHH TaM 6b!ao b pome? 

P E III E H H E 

Ecjih o6iuaa wucjieHHOCTb CTan x, to 


0TKyfla xi=48, x 2 = 16. 

3aAawa HMeeT Jisa no.no>KHTejib H bix peuiBHHfi' b cxa 
MOTJIO 6bl 6HTb H.TH 48 06e3bHH, HJ1H 16. 06a OTBeT 
BnoJiHe yaoB.neTBopfUOT 3aaawe. 




npeAycMOTpHTenbHOdb ypaBMei'HH 

B paccMOTpeHHbix cjiynaax noJiyneHHbiMH ub>'mh pe* 
meHHHMH ypaBHeHHH Mbi pacnopa»cajiHCb pa 3 JiHHHo b 
33BHCHMOCTH ot ycjioBHH 3aflawH. B nepBOM cjiynae Mbi 
OTfipociiJiH OTpHuaTeJibHbiH KopeHb KaK He OTBeHaroinufi 
COflep>KaHHK) 3a^aHH, BO BTOpOM — OTKa3ajlHCb OT upoC- 
Horo h oTpHuaTejibHoro kophh, b TpeTbeii 3 auaqe, Hanpo- 
TIIB, B0Cn0Jlb30BajIHCb 060 HMH KOpHHMH. CymecTBOBaHiie 
BToporo peiueHHH HBjineTCH hhoh pa 3 nojiHofi HeoJKii-* 
AaHHocTbK) He TojibKo mb pemHBmero 3anany, ho uawe 
h mb npHuyMaBiuero ee. IlpHBeueM npuMep, Kor.ua 
ypaBHeHHe 0Ka3biBaeTca cjiobho npeuycMOTpuiejibHee 
Toro, kto ero cocTaBiui. 

Mhh SpomeH BBepx co cxopocTbio 25 m b ceKyHuy, 
4 epe 3 cKoubKo cexyHA oh OyueT Ha BbicoTe 20 m Hau 
3eMjiefi? 

peiiiehhe 

Ajih Teji, OpouieHHbix BBepx npn OTcyTCTBHH conpo-> 
HiBjieHHH B03uyxa, MexaHHKa ycTaHaBjniBaeT cjieuyK)- 
iuee cooTHOmeHne Me>Kuy bhcotoh nouteMa Tejia Hau 
3eMjiefl (h), HanajibHoft cKopocTbio (n), ycnopeHiieM th- 
KecTii ( g ) h BpeMeHeM ( t): 



ConpoTHBJieHiieM B03uyxa Mbi MOxteM b U 3 hhom cjiy- 
vae npeHeOpenb, Tax xax npn He3HaHHTeJibHbix CKopo- 
cthx oho He CTOjib ne.iiiko. Pauii ynpomeHiiH pacneTOB 
npuMeM g paBHUM He 9,8 m, a 10 m (oiunOKa Bcero b 
2%). noucTaBHB b npiiBeueHnyio (JiopMyjiy 3HaneHHH h, 
v ii g, noJiynaeM ypaBHemie 

20 = 25/ — , 

a nocjie ynpomeHiia 

P— 5/+4-0. 

PeuiHB ypaBHeHiie, iiMeew: 

/i = l ii 4=4. 

Mhh OyueT Ha BbicoTe 20 m UBajKflbi; «epe3 1 cexyH- 
uy h <iepe3 4 ceKynuwi 
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Bsmmmm 

cenyHAy, AOcrurHeT 3eMJin. 


3aRa a 3Hiiepa 


CreHaa^b b «ABTo 6 norpa<})HH» paccKaabiBaer cjie* 

is^ssms 

pofi. Ho, Mepr B 03 bMH, hhkto MHe 06 3 T 0 M He FOBO 

P,IJ B0T 3T3 am*** H3 «BBeAeHHH b ajire6py» 9toep*, 
npoH3Bejuuaa Ha yM MOJioaoro CTeHAa.ia cTOJib 

npiiHeCJin B«ec«: 1M = , 

*Sa«oaLe, HejKeaa mran „6e c ’® E “ b 

pan oTBeTHJia: «A 6 yAb tboh hhiw y Mena, h BbipynH 
M 6 h sa hhx 6 | Kpefiuepa». Choabko hhu 6 bi.no y 

K3)KA0H? 

PEUIEHHE 

rivcTb y nepBOH KpecrbHHKH x arm, roma y Bropon 
KpecTbHHKa npo^ajia aima no ueHe 
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TaKHM JKe o6pa30M HaxoAiiM, hto BTopaa KpecTbanna 
npOAaBaaa afiua no ueHe 


6 


_2 

3 


X 


jo 

3 x 


3 a uiTyKy. 

Tenepb onpeaejiaeTca AeftcTBiiTeabHaa BupyaKa Kax<- 

flOH KpeCTbHHKH: 


nepBoft: 


x 


15 

100— a: 


15a: 

100 —a: ’ 


btopoh: 


Tan Kan BupywKH o6enx OAHHaKOBbi, to 
15a: _ 20(100 — x ) 

100 —a: — 3a: 


Flocjie npeo6pa30BaHiift HMeeivi: 


OTKyaa 


x 2 +160x—8000=0, 
Mi — 40, X 2 — —200. 


OTpnuaTejibHbiH KopeHb b aaHHOM cjiyqae He HMeeT 
cMbicaa; y 3&Rami — TOJibKo oaho peuieHne: nepBaa Kpe- 
CTbHHKa npuHecjia 40 hhh, ii, 3H3hht, BTopaa 60. 

3aaana MoweT 6biTb peuieHa eiue APyruM, 6oaee 
KpaTKHM cnoco6oM. 3tot cnoco6 ropa3Ao ocTpoyMHee, 
ho 3aTO h oTbiCKaTb ero 3HaaHTejibHo TpyAHee. 

npeTinojio>KHM, hto BTopaa KpecTbaHKa vmesia b 
k pa3 6ojibiue hhu, aeM nepBaa. Bbipyanjin ohh 0AHHa« 
KOBbie cyMMbi; sto 3HaanT, hto nepBaa KpecTbaHKa npo- 
flaBajia cboh aflua b k pa3 Aopowe, aeM BTopaa. Ecjih 
6bi nepeA ToproBjieH ohh noMeHHJiHCb aftuaMH, to nep- 
Baa KpecTbaHKa HMeJia 6bi b k pa3 Gojibuie anu, aeM 
BTopaa, h npoAaBajia 6bi iix b k pa3 Aopowe. 3 to 3Ha* 
vht, hto OHa Bbipyanjia 6 bi b k 2 gojibuie AeHer, new 
BTopaa. CjieAOBaTejibHo, HivieeM: 


OTCIOAa 


#=15:6#*£«4; 


k = 


_3 

2 ‘ 
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Tenepb ocxaexca 100 aim pasAeanxb b 
3:2. JlerKo HaxoflHM, mxo nepBaa KpecxbHHKa HMejia 
40, a Bxopaa 60 ahu, 

r powiKoroBopmeiiH 

3 A A A M A 

Ha njiomaflii ycxaHOBJieHd 5 rpoMKoroBopHxeJieH, 
paaOuxbix Ha a Be rpynnu: b oakoh 2, BApy r °H3 a nn ^ 
paxa. PaccxoHHHe Me>KAy rpynnaMH 50 M. r&e nano 
cxaxb, hxo6h asyKH o6eux rpynn AOHoaiJiHCb c oahh3* 
KOBOH CHJIOH? 

P E III E H II E 

Ecjih paccxoflHHe hckomoh xoukh ox MeHBiueft rp>-n- 
nbi 0603H3HHM aepea xo paccxoaHiie ee ox 6ojibiuen 




x . SO-x 


Puc. 16. 


rpynnbi Bbipa3nxca aepe3 50— x (phc. 16). 3h3H * 
cSia SByxa ocJiafieBaex nponopuHOHaJibHO KBaApaxy 
paccxoaHiia, HMeeM ypaBHeHne 

2 -* 2 
"3 — (50 — x) 2 ' 

Koxopoe nocae ynpomeHHa npuBOAnxca k Bimy 
x 2 + 200x—5000=0, 
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PeaiHB ero, no/iynaeivi ABa kophh: 

*1=22,5, 

* 2 =—222,5. 

riojio>KHTe.nbHbiH KopeHb npHMo OTBe^aeT Ha Bonpoc 
3afl,a i in: TOHKa paBHoft cAbiuiHMocTii pacnoAOxteHa b 
22,5 m ot rpynnbi H3 Auyx rpoMKoroBopme^eH h, cxe- 
AOBaiejibHO, b 27,5 m ot rpynnbi Tpex annaparoB. 

Ho hto 03HanaeT OTpHuaTejibHHH KopeHb ypaBHeHHH? 
HiMeey All OH CMbICA? 

Bc3ycviOBHO- 3HaK MHHyc 03HaqaeT, hto BTopaa toh- 
na paBHoii CAbimiiMocTH aokht b HanpaBAeiimi, n p o- 
TIIBOnOJJOJKHOM TOMy, KOTOpoe npHHHTO 6bIA0 3a 
no.To>KHTe.TbHoe npn cocTaBAeHHH ypaBHeHim. 

Otaoxuib ot MecTOHaxo>KAeHHH flByx annapaTOB b 
TpefiyeMOM HanpaBAeHHii 222,5 m, HaiiAeivi TOHKy, Kyja 
3ByKH oGeiix rpynn rpoMKoroBopHTeAeii aohochtch c oj.ii- 
HaKOBOH OH.Tofi. Ot rpynnbi H3 Tpex annapaTOB Tonna 
3T3 0TCT0HT b 222,5 m+ 50 ;w= 272,5 M. 

HTaK, H3MII pa3HCKaHU ABe TOHKII paBHOII CAbUHII- 
MOCTH —H3 Tex, HTO JieHOT Ha npHMOH, coeAiiHHiomeH 
IICTOHHHKH 3ByKa. flpyTHX T3KHX TOHeK Ha 3T0H AHHIIH 

neT, ho ohh HMeiOTCH BHe ee. Mojkho AOKa 3 aTb, hto reo- 
MeTpnnecKoe MecTO Tonex, yAOBAeTBopmomnx Tpe6oBa- 
hhk) Hamefi sajann, ecTb OKpy>KHOCTb, npoBejeHHaH 
q epe3 o6e ceftnac HaiiAeHHbie tohkii, nan nepe 3 kohum 
A naMeTpa. 0Kpy>KH0CTb 3Ta orpaHHHimaeT, Kan bhaum, 
AOBOJibno ofiiunpubiH ynacTOK (3aiiiTpnxoBaHHbiH Ha nep-* 
Te>Ke), BHy'Tpn KOToporo cjibiuiHMOCTb rpynnbi Aeyx 
rpoMKoroBopHTejen nepecHXHBaer cxbinniMocTb rpynnbi 
Tpex annapaTOB, a 3 a npeAexaMH stoto xpy'ra Ha6jno- 
AaeTcn o6paTiioe HBAeHiie. 

Anrefipa nyHHoro nepeneia 

ToHHO T3KHM X<e CnOCOOOM, K3KHM MW HaUIXH TOHKH 
paBHOH ca biin hmocth AByx cucTeM rpoMKoroBopHTeAeii, 
MOiKHO HailTII II TOHKH paBHOTO npiITHiKeHHH KOCMHHe-* 
CKOH paKCTbi AB> MH He6ecHbiMn tca a mu — 3eMxeii h 
JT yHoft. Pa3bimeM 3 th tohkh. 

no 3aK0HV HblOTOHa, CHAa B3aiIMHOrO npIlTHiKeHIIH 
AByx Teji npHM0 nponopmioHaAbHa npoii3BeAennio 
npiiTHniBaiomiixcH Macc h oCpaTHO nponopuiioHa.Tbiia 
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KBaflpaTy paccTOHHim 
a paccTOHHHe pane™ 
npHTHrHBaeT Kawflbift 
«iepe3 


Me>K,ay hhmh. Ec-th Macca 3eMJiH M, 
OT Hee X, TO CHJI3, C K3K0H 3eMJIH 
rpaMM Maccbi paneTbi, BbipaairrcH 


Mk 

X 


rm k-MJia B3anMHoro npuTsmemm o^oro rpaMMa 
JlyHa^^THrHBaei^KaJKflblH rpa»M 
pane™ b toh we Towe, paBHa 
mk 

tssa&sBESsS. 

3afla i ia TpeOyeT, MTo6bi 

Mk mk 

ili v-x? ■ 


OTHO.neH„e •£. -an HaaecTHo ..3 acrpoHOM.M, npn- 
timMwm paBHO 81,5; noacraBi.B, H»ee»; 


-- = 81,5, 


OTKYAa 


P — 2lx + x 2 

SO,5x 2 —163,0 /x+81,5/ 2 = 0. 

PerniiB ypaBHCHiie oTHOciuejibHO x, noJiynaeMt 
xi = 0,9/, x 2 =U2/• 

Kaa h B aaaaae 0 rpoMKCroBop.m.'.ax, Mb. npaxo- 

1S,| apyran-Ha 1,12 Toro *e paceioai.iia. Tax Kaa 

jk „r=* 

ueHxpa 3eitftH na 346 000 km , apyraa-Ha 430 000 km . 
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Ho Mbi 3HaeM (cm. npezibiaymyio 3aaaMy), bto TeM 
>Ke CBOHCTBOM OfijiajjaiOT II Bee TOBKII OKpy>KHOCTH, npo< 
xo^ameii aepes HaiineHHbie ABe tobkh nan wepe 3 kohuh 
zmaMeTpa. Ecjih 6y,n.eM BpaipaTb 3Ty oKpy>KHocTb okojio 
jihhuii, coeaHHHiomeii ueHTpbi 3cmjih h JlyHbi, to OHa 
onniueT uiapoByio noBepxHocTb, Bee ToaKii KOTopoii 6y* 
Ayr j'/ioB.ieTBopaTb TpefioBamiHM 3aaa'in. 



13000hm 


■ 384000km ■ 


- yC -H 

/ I \ 

j llyna ' ' 

1 3500km-q\ 

IV 


- 84000km~ 


Pile. 17. 


ZtnaMeTp SToro rnapa, Ha3biBaeMoro c^epofi npn- 
t h >k e h ii h (puc. 17) JlyHbi, paBen 


1,1 21 —0,9/=0,22/ ^ 84 000 km. 

PacnpocTpaHeHo omii6oqHoe MHeHiie, 6y#To 6bi j\jia 
nonaAaHHH paKeTofi b JlyHy ^octhtomho nonacTb b ee 
c 4 )e Py npHTH>KeHiiH. Ha nepBbm B3rjin^ Ka>KeTCH, mto 
ecjm pai<eTa oqyTiiTcn BHyTpH c$epbi npiiTjraeHHH (o6- 
^a^an He cjihuikom 3HamiTejibHOM CKopocTbio), to OHa 
HeH36e/KHO ^oji>KHa fiy^eT ynacTb Ha noBepxHocTb Jly-* 
Hbl, T3K K3K CHJia JiyHHOTO npiITH>KeHIIH B 3T0H o6jI3CTH 
«npeB03MoraeT» cnjiy npHTH>KeHiiH SeMjin. Ecjiii 6bi sto 
6bijio Tan, to 3ajxana nojieTa k JlyHe CHJibHo ofijieniH-* 
Jiacb 6bi, Tan Kan Haj^o dbijio 6bi iiejiiiTbcn He b caMy 
nonepenHHK kotopoh BH#eH Ha He6e no# yivioM 
72 , a b map /maivieTpoM 84 000 km , yrjioBofi pa3Mep ko< 
Toporo paBHneTCH 12°. 

O^HaKo neTpy/mo nonasaTb omn6oHHocTb noAoSHbix 

paccymAeHiifl. 
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flonycTHM, ito 3 anymeHHaH c 3eMJin paKeTa, Henpe- 
pbIBHO TepHIOmaa CBOro CKOpOCTb H3-33 3eMHOrO npHTH- 
>KeHHH, OKa3ajiaCb BHyTpH C^epbl npHTJOKeHHH JlyHbl, 
HMea HyjieByio cnopocTb. ynaneT jiii OHa Tenepb Ha 
JlyHy? Hh b noeM cjiynae! 

"Bo-nepBbix, h BHyTpH cijjepbi npHTHweHHH JlyHbi npo- 

AOJi>KaeT ^eftcTBOBaTb 3eMHoe npHTHHceiwe. nosTOMy b 

CTOpOHe OT JIHHHH 3eMJlH -JlyHa CHJia npHTHJKeHHH 

.riyubi He 6y.neT npocro «npeB03MoraTb» ciuiy npHTH>Ke- 
HHH 3CM.TH, a cjio>khtch c Heft no npaBimy napajuiejio- 
rpaMMa chji h nacT paBHoneficTByiomyfo, HanpaBJieHHyio 
OTHIOflb He npHMO K JlyHe (TOJIbKO Ha JIHHHH 3eMJTH • 
JlyHa 3Ta paBHOneftcrByiomaH 6biJia 6bi HanpaBjieHa 
npHMO k ueHTpy JlyHbi). 

Bo-BTopbix (h 3to caMoe rjiaBHoe), caMa JlyHa He 
HBJIHeTCH HenOHBH>KHOH UejIblO, H eCJIII MbI XOTHM 3HaTb, 
Kan 6yneT HBHraTbCH no oTHOuieHHio k Heft paKeTa (He 
6yneT jih OHa Ha Hee «nanaTb»), to Hy>KHo ynecTb cko- 
pocTb paneTbi OTHOCHTeJibHO JlyHbi. A 3Ta cnopocTb 
BOBce ne paBHa Hyjiio, Tan KaK caMa JlyHa nBH>KeTCH bo- 
Kpyr 3eMJIH CO CKOpOCTbK) 1 KMjC6K. FIOSTOMy CKOpOCTb 
HBH>KeHHH pane™ OTHOCHTeJibHO JlyHbi cjihhikom BejiHKa 
hjih Toro, hto6u JlyHa Morjia npHTHHyTb k ce6e paneTy 
hjih xoth 6bi ynep>KaTb ee b cBoeft ctjiepe npHTJUKeHim 
b KanecTBe HCKyccTBeHHoro cnyraHKa. 

OaKTHHeCKH npHTHJKeHHe JlyHU HaHHHaeT OKa3bIBaTb 
cymecTBeHHoe BJiHHHHe Ha hbiokchhc panera eme ho 
toto, Kan paKeTa npH6jiH3HTCH k cijiepe npiiTHHceHiin 
JlyHU. B He6ecHofi 6ajuiHCTHKe npiiHHTO yqHTUBaTb npn- 
THHceHHe JlyHbi c MOMeHTa, Korna paKeTa oKanceTca BHy¬ 
TpH TaK Ha3biBaeMoft c$epu hchctbhh JlyHU 
pannycoM 66 000 km. Flpn stom ynce mo>kho paccMaTpn- 
BaTb HBH>KeHiie paKeTH OTHOCHTeJibHO JlyHbi, nojiHOCTbio 
3a6bIBaH O 3eMH0M npHTH>KeHHH, HO TOHHO yHHTblBaH Ty 
cnopocTb (OTHOCHTeJibHO JlyHbi), c KaKoft paKeTa BXOHHT 
b ctjiepy HeftcTBHH. EcTecTBeHHO nosTOMy, hto paneTy 
npHXOHHTca nocunaTb k JlyHe no TaKoft TpaeKTopnii, 
HTo6u CKOpOCTb (OTHOCHTeJibHO JlyHbi) BXOHa B C(j)epy 
HeftcTBim 6una HanpaBjieHa npHMO Ha JlyHy. I Inn stoto 
c^epa HeftcTBim JlyHbi nojiJKHa Ha6eraTb Ha paKeTy, 
HBHJKymyiocH eft Hanepepe3. Kan bhhhm, nonanamie b 
JlyHy OKa3biBaeTcn BOBce He cTOJib npocTUM neJioM, KaK 
nonaHaHiie b map nnaMeTpoM 84 000 km._ 
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ltf-Hi+12+ii+n 


a» H3- 
pTHHy 


/py / ... 

/ , , / ■;/ 



1 


Phc. 18. 


BHHKaji b coAep>KaHHe toh «TpyAHo8 3aAaHH», Koiopan 
Ha Heu H3o6pa>KeHa. Coctoht ona b tom, i no6bi ycTHUM 
cneTOM 6bidpo iiaiim pesyjibTar BbiHHcjieiuifl: 

102 + 112 + 122 + 13 2 + 1 42 

365 " 




10 ft- II, IlepcAbMaii 
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3aAana b caMOM Ae.ne HeJierKaH. C Hero, o^Hano, xo- 
porno cnpaBJiH^HCb yneHHKH Toro y^HTeJia, KOTopUH c 
coxpaHeHneiw nopTpeTHoro cxoACTBa H3o6pa>KeH Ha Kap- 
THHe HMeHHO C. A. PaiHHCKoro, npotjjeccopa ecxecxBeH* 
Hbix HayK, noKHHyBHiero yHHBepcHTeTCKyro KacfeApy, hto- 
6h caeJiaTbCH phaobhm yqmejieM cejibcxon hikojiu. i a- 
jiaHMHBbiH ne^aror KyjibTHBHpoBaji b CBoen uiKOJie 

VCTHblH CieT, OCHOB3HHHH H3 BH P Ty03H0M HCHOJlbSOBa- 

HHH cbohctb HHceji. Hnc/ia 10, 11, 12, ^ °^. a J; aK>T 
jnofionuTHOH ocoOeHiiocTbro: 10 2 +11 +12 -13 +14, 
Ta K K3K 100+121 + 144=365, to Aereo paccHHTaxb 
B yiwe, hto BocnpoH3Be A e H Hoe Ha Kapurae BbipameHne 
paBHO 2. 

Ajirefipa AaeT HaM cpe^cTBO nocTaBHTb Bonpoc oo 
3toh HHTepecHoii ocoSeHHOCTH p«a.a HHceji 6o,xee uih- 
poKo: eAHHCTBeHHbift jih 3to p«A H3 nHTH nocAeAOBa- 
xejibHwx HHceji, cyMRia KBa^paTOB nepBbix Tpex H3 km 
xopbix paBHa cyMMe KBaApaTOB AByx nocjieAHHX. 


06o3HaHHB nepBoe H3 hckomhx ™ceJi nepe3 x, HMeeM 
ypaBHeHHe 

x 2 + (x+l) 2 + (x+2) 2 = (x+3) 2 + (x+4) 2 . 

ynoSHee, oAHano, o6o3Ha«iHTb nepe3 x He nepBoe, 
a Bxopoe H3 hckomhx Hilceji. TorAa ypaBHenne 6y. 
AeT HMeTb banee npocToft bha 

(jt— 1) 2 + X 2 + (x+ 1)2= (X + 2)2+ (X + 3) 2 , 
PacKpbiB ckoOkh h CAeAaB ynpomeHHH, nojiyiaeM: 
x 2 — 1 Ox—11=0, 

OTKyaa _ i 

x = 5± V"25 + ll. X, = 1U *a = —*• 

CymecTByroT, cjieAOBaTejibHO, a b a paaa nnceA, 06 
jiaAaromHX Tpe6yeMbiM cbohctbom: p«A PanHHCKoro 

10, 11, 12, 13, 14 

11 P™ .—2, -1, 0, 1, 2. 

B caMOM Aeae, 

(_ 2 )2+(—l) 2 + 0 2 = l 2 +2 2 . 
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KaxMe HHc/ia? 


SAflAH A 

HaftTH Tpn nocjiea.OBaTejibHHx HHCjia, OTjiHHaiomHxcH 
TeM CBOHCTBOM, hto KBa^paT cpeaHero Ha 1 Gojibiue npo- 
H3Bea.eHHH £ByX OCTajIbHbIX. 

PEIDEHIIE 

Ecjih nepBoe H3 hckomhx HHceji x, to ypaBHeHne 
HMeeT biia 

(x+l)2=x(x+2) + l. 

PacnpbiB cko6kh, nojiynaeM paBeHCTBO 

x 2 +2x+l=x 2 +2x+\, 

H3 KOToporo He.Tb3H onpeflejiHTb BejiHmiHy x. 3to nona- 
3biBaeT, hto cocTaB^eHHoe Ha mm paBeHCTBO ecTb tow- 
A 6 c t b o ; oho cnpaBefljiiiBO npn ji to 6 o m 3HaneHHH 
Bxoa.Hmeft b Hero 6yKBbi, a He npn HeKoxopbix jinuib, 
Kan b caynae ypaBHeHHH. 3h3hht, b c h k h e TpH no- 1 
cjieflOBaTe^bHbix Hiicjia og^a^aioT TpeSyeMHM cboh- 
Ctbom. B caMOM .ne/ie, B03bMeM Hayra,n. HHCJia 
17, 18, 19. 

Mu y6e>KflaeMCH, hto 

18 2 —17 • 19 = 324—323=1, 

Heo6xoflHMocTb Tanoro cooTHomeHHH BbiciynaeT Ha-* 
rjiHOTee, ecjiii o6o3HaHHTb nepe3 x b t o p o e hhcjio. 
Tor,n.a rio.ByHHM paBeHCTBO 

* 2 — 1 = (x+1) (x—1), 

Ti e t oneBHAHoe TOK^ecTBo, 


10 * 


rJIABA VII 

HAMBOJlbLUME 
H HAHMEHbUIHE 
3HAHEHMH 



FloMemaeMbie b stoh rjiaBe 3 aa.ami npiiHaA-newaT 
k BecbMa HHTepecHOMy poAy z&Aa'i Ha pa 3 bicKaHHe Han- 
Sojibinero iiaii HanMeHbiuero 3 HaueHHH HeKOTOpoft BeJin- 
HHHbi. Ohii MoryT 6 biTb peiueHbi pa3JumHbiMH npneMaMH, 
oahh H 3 KOTopbix Mbi cefinac noKaweM. 

PyccKiiii MaTeMaTHK n. Jl. MeObimeB b cBoefi padoTe 
«MepHeHiie reorpacjniHeCKHX KapT» nncaA, hto oco6eH' 
nyio BajKiiocTb HMeiOT Te MeTO/ibi nayKii, KOTopbie no- 
3 bojihk)t pemaTb 3aA3Hy, o6myio iyifl Been npaKTime- 
ckoh fleHTe.abHOCTii HeJiOBeKa: nan pacno.naraTb cpeA- 

CTB 3 M 1 I CBOHMH A^lH AOCTHHteHIIH IIO B03M0>KH0CTII 
Sojibiiieii Bbiro/ibi. 


ABa noe3na 

3AHAMA 

JXbs *ejie3HOAopoWHbix nyra cKpemiiBaioTCH noA 
npnMbiM yrjioM. K Meciy CKpemeima oAHOBpeMenno 
MHaTCfi no stum nyrHM ABa noe3Aa: oahh co CTaHUim, 
naxoAHmeficn b 40 km ot cKpemeHiia, Apyrofi co ctsh-* 
uhh b 50 km ot Toro we Meera CKpememiH. HepBuft Ae- 
.naeT b MiiHyiy 800 m, BTopoii — 600 m . 

Mepe3 CKOAbKO MHHyT, CHHT3H C MOMeHTa OTnpaBJie- 
hhh, napoB03bi 6buw b HaHMeHbiueM b3hiimhom paccTon* 
hhii? H Kaiv bcjihko 3to paccioHmie? 
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P E II! E H I I E 

HanepTiiM cxeMy ABioKeHim noe3AOB Hauiefl 3aAanH. 
FFycTb npHMbie AB h CD — CKpemHBaiomHecH nyfii 
f (pnc. 19). CiaHmiH B pacnojio>KeHa b 40 km ot tohkh 
CKpemeHiiH O, ct3huhh D — b 50 o ot Hee. ripeAnoAo-* 
jkhm, ito cnycTH x MHHyT nap0B03bi Oy^yT b KpaT«iafi- 
rneM B33HMH0M paccTOHHiin Apyr ot Apyra MN=*--0l. 



Phc. 19. Phc. 20. 


FIoe3A, BbimeAiunH H3 B, ycneA k 3TOMy MOMeHTy npoii* 
th nyTb BM=0,8x, tsk nan 3a MHHyTy oh npoxoAHT 
800 ;w = 0,8 km. CjieAOBaTejibHO, OM =40 — 0,8x. Tohho 
T an ate HafifleM, hto ON= 50 — 0,6x. Ho TeopeMe nn(|>a- 
ropa 

MN = rn=V OM 2 -\~ON 2 = V (40—0,8x) 2 +(50-0,6x) 2 . 

B03BHCHB B KBaApaT 06e H3CTH ypaBHOHHB 

m Y (40 — 0,8.x) 2 + (50 — 0,6*) 2 

h caoa3b ynpomeHHH, no.ny'iaeM: 

x 2 — 1 24 a;+4100— m* =0. 

PeuiHB 3to ypaBHeHHe OTHociueAbHO x, HMeeM: 
x = 62± Ym 2 — 256. 

. TaK KaK X —HHCAO npOTeKUIHX MHHyT — He MO>KeT 

ObITb MHHMbIM, TO wA -256 AOAACHO gbITb BeAHHHHOH 

nOAOJKHTeAbHOft, HAH B KpaHHeM CAyHae paBHHTbCH 
Hy.nro. IlocAeAHee cooTBexcTByeT HaHMeHbiueMy 
B03MO>KHOMy 3H3HeHHK) m, II T0TA3 

m 2 =256, t. e. /n=16. 


149 



0,eB„ a „o, ,to in »« 16 ^ 
ry SS-£*ET. SSSS Sa .yk 

16 OnpeAeAHM, aatt oh„ a 3TOT momght pacnoaoatean. 
BmucJiHM flJiHHy OM\ OHa paBHa 

40—62-0,8 = —9,6. 

3„aK MHHyc o3HaaaeT, arc "aP° B “ M “ Pe ' 

ieHHe »a 9,6 km. PacCTOMiie ate Oh pa 
50—62 • 0,6=12,8, 

a “ =."S£*r.v— 

touho TepniiMbiM «• P HexpyflHO noHHTb, 0 TKy.ua 

9Ta ° TepnaMOCTbf oaa o6yCAOBne„a aare6pa„aeCK„M» 
npaBHJiaMH 3HaKOB. 


me ycTpomb nonyctaHOK? 


3# V cTopoHe oa npaMOA,, »>iB 
a a AO ycapcTB nOAVCTAHOK c, 



„poe3A ot /l AO B no po^ 

CB OTHHM3JI B03M0WH0 MeH P mocce Q,2 KH- 

ABH*eHHJi no *ejre 3 HOH Aopore u,e, 
jioMeTpa b MHHyty* 
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P E UI E H H E 


06o3HaHHM paCCTOHHHe AD (OT A AO OCHOB3HHH 
nepneHflHKyjiapa BD k AD) nepes a, CD nepes x. To- 
TOa AC=AD — CD=a — x, a CB = ]/ CD 2 -f- BD 2 = 

— V^ 2 H- 20 2 . BpeMH, b TeneHHe KOToporo noes# npoxo^ 
Aht nyTb AC, paBHO 

AC __ a — x 

0,8 ~ 0,8 * 

BpeMH npoxo>KAeHHH nyTH CB no rnocce paBHO 
CB _ Vx 2 + 20 2 - 
0,2 0,2 

Odmaa npomiJKHTejibHOCTb nepee 3 ,na H3 A b B paBHa 
a — x , Vx 2 + 20 2 
0,8 "T" 0,2 


Sxa cyMMa, KOTopyio o6o3HanHM nepe3 m, AO/ix<Ha 6biTb 
HaiiMeHbmeH. 
ypaBHeHne 


npeflCTaBjineM B Bn^e 


_. Vx 2 20 2 


y mhojkhb Ha 0,8, HMeeM: 


— x H-4 Y^+ 20 2 - 0,8m — a. 


Odo3HanHB 0,8m— a nepe 3 k h ocbo 6 o.zi.hb ypaBHeHfie 
ot paziHKajia, no/iynaeM KBazzpaTHoe ypaBHeHne 
1 5x 2 — 2kx + 6400— k 2 =0, 

OTKyzza 


k+y 16A 2 — 96 000 
15 


Tan Kan k — 0,8tn a, to npn HaHMeHbuieM 3HaneHHH m 
flocTHraeT HaHMeHbmeH BejinnHHbi h k, h odparao '). Ho 

0 CjieayeT mieTb b Bimy, q?o k>0, tsk nan 

Sw = a — x + 4 + > a — x + .v = a. 


W 


HToCbl X CblJIO AeHCTBIITeJIbHbIM, 16£ 2 flOJIJKHO 6 bITb He 
MeHbiue 96 000 . 3 HaHHT, HanMeHbuiafl BeJiiraiHa Ann 
I 6 fe 2 ecTb 96 000 . IloaTOMy m cTaHOBHTCH HaiiMeHbmuM, 
noma 

16 fe 2 =96 000 , 

OTKyAa 

6=-/600a 


h cjieflOBaTejibHO, 

noJivcTaHOK AOJiH<eH 6biTb ycTpoeH npii6/m3iiTejibHO 
B 5 KM OT TOHKH D, k a K o b a 6 bl H H 6 bl J1 a fl Jl h h a 
a=AD. 

Ho, pa 3 yMeeTCH, Hauie peuienue HMeeT cmhcji TOJibno 
fl/ia cJiynaeB, Korna x<o, TaK KaK, cocTaBJinn ypaBue- 
HHe, Mbi OTHTajin Bbipa«<eHiie a—x hhcjiom nojiown- 
Te.TbHHM. 

Ecjih x=a^ 5,16, TO nojiycTaHKa BOoCme CTpoHTb He 
ii.i nn- npufleTCH BecTH mocce npaMO na cTaHHHK). Tan 
>Ke HYWHO HOCTynaTb h b c/iynanx, Korfla paccTOHHue a 
Kopone 5,16 KM. 

Ha 3TOT pa3 Mbi 0Ka3biBaeMca npenycMOTpiiTeJibHee, 
fje>i<e.TH ypaBHeHne. Ec/ih 6h mh cjieno noBepujuicb 
ypaBHeHHK), HaM npum/iocb 6u b paccMaTpiiBaeMOM 
c/iynae nocTpoHTb nojiyciaHOK 3a CTaHUHeft, hto Obuio 
6bi hbhoh He/ienocTbio: b stom cnynae x>a h noTOMy 
BpeMH 


0,8 ’ 

b TeneuHe KOToporo h>'>kho exaTb no >Kejie3HOH nopore, 
OTpHuaiejibHO. C/iynafi noynmeJibHuft, noKasbiBaioiUHil, 
hto npn nojib30BannH MaieMaTHHecKHM opywieM Ha.no 
c no^JKHOH ocMOTpmenbHOCTbK) oTHOCHTbCH k nanyiae- 
mhm pe 3 yjibTaTaM, noMHH, hto ohh MoryT noiepHTb pe* 
am.Hbifi cMbicji, ec/m ne BHnoaneiiH npennocbUKH, na 
KOTOpbix ocHOBbiBajiocb npHMenenHe Hauiero MaTeMam- 
qecKoro opynna. 
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Kan npoBGCTM uiocce? 

3 AXIAH A 


H 3 npnpewHoro ropo^a A na^o HanpaBJiHTb rpy 3 bi 
b nyHKT B, pacnojio>KeHHbiH Ha a xnjiOMeTpoB Hioxe 
no pexe n b d xnjiOMeTpax ot 6epera (pnc. 22). Kan 



npoBecTH niocce ot B k pexe, mo6bi ripoB 03 rpy 30 B H 3 -4 
B B oC.XOAHJICH B03M0>KH0 AeiHeBJie, eCJIH np 0 B 03 Haa 
ruiaia c TOHHO-xiuiOMeTpa no pexe BflBoe Menbuie, ueM 
no uiocce? 

P E HI E H I I E 

OSosiiamiM paceroHHiie AD uepe 3 x h .zyinHy DB 
rnocce — qepe3- y: no npeOTOJiox<eHino, .ruiima AC paB- 
Ha a h AJiHHa BC paBHa d. 

Tax xax npoB 03 no uiocce B^Boe flopojxe, xen no 
pexe, to cyMMa 

x+2y 

flOJUXHa 6biTb corJiacHo TpeCoBaHino salami HanMeHb* 
man. 06o3HauHM 9 to HaiiMeiibiuee 3HaxeHiie Hepe 3 in, 
Hi\ieeM ypaBneHne 


x+2y — m. 

Ho x=a — DC, a DC — Yy 2 — d 2 ; name ypaBHemie no- 
JiyxaeT bha 


a ~ Vy 2 — d 2 + 2y = m, 
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HJIH no 0CB060KneHHii OT paAHKajia: 

2>y 2 — 4 ( m—a) y + (m—a) 2 + d 2 = 0. 
PernaeM ero: 


9 . V(m—af — M 2 

y = -^(m a)± -3 


MtoCh y 6hao AefiCTBHTeJibKbiM, (m—a) 

Cbiib He MeHbuie 3d 2 . HaHMenbiuee sHaneHHe (m a) 
paBHO 3d 2 , n Tor^a 

2 (m-a) + 0 _ 2dV r 3 
m — a = d\ 3, y— 3 3 

sin / BDC = d:y, t. e. 

2rf ^ 3 — ^ 3 _ 


sin / fiDC - 


1^3 


Ho yroA, cnnyc KOToporo paBeH * 2 . paBeH 60 . 
3naHHT, rnocce Ha^o npoBecra nofl yraoM b 60° k pei<e, 

Ka KOBO 6bl HH CblAO paCCTOHHHe AC. 

Sect HataJiKHBaeMcfl cobs »a T y oco«em,ocT^ 
c KOTopoft Mbi BCTpeTii/iHCb b npeH.biAym.eii sana . 
uieHiie HMeeT cmhca TOAbKO npn onpeACAenHOM \cao- 
bhh Ec™ nyHKT pacnoAomen ran, nxo rnocce, npoee- 
neimoe non >taom b 60° k pene, nponAeT no Ty CTopony 
ropoAa A, to pememie nenpiiAOKHMO; b t8kom cnyiae 
H aAo Hen^cpeACTBenno cnnsaTb nynKT B C ropoAOM A 
uiocce, BOBce He noAb3yHCb peicon Aah nepeB03KH. 

Koraa npon3Beflemie Han6onbUJee? 

JIah pememm mhotiix saAan «na waKCHMyM h mhhh- 
mvm» t e. Ha pa3HCKaH«e HanCoAbwero n Haimenb 
mero’sHaMemin nepeMeimon bcaiihbhM, M0>KH0 { , y ^ n ^ J "° 
noAb30Ba T bCH oahoh aAreCpannecKOH TeopeMOH, c koto- 
pofi Mbi ceft'iac nosHaKoMHMCH. PaccMOTpiiM CAeAyio* 

^Ha 3a ?aKHe ABe nacTii HaAO pasCnTb AaHHoe hhcao, 
qToCbi npoii3BeAeHHe hx 6wao Han6oAbuniM. 
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PEUIEHHE 


FtycTb AaHHoe uhcjio a. Torna uacm, Ha KOTopbie 
pa36HTO HHCJIO a, MO>KHO o6o3HaUHTb uepe3 

■f--M H X\ 

ihcjio x noKa3biBaeT, na Kauyio BejmuHHy stii uacni 
GT/iHuaiOTCH ot noJiOBHHbi HHCJia a. npoH3BeneHHe odeii.x 
lacTeft paBHo 



Hcho, uto npoH3Be^eHiie B3HTbix uacreft 6yneT yBejm- 
>JHBaTbCH npn yMeHbiueHiiii x, t. e. npn yMeHbuieHmi 
pa3HOCTH MeJKfly 9THMH HaCTHMH. Hail6oJIbHJHM npOH3- 
Benemie CyneT npn x=0, t. e. b cjiyuae, Korna ode ua- 
CTH paBHbl Y’ 

HraK, hhcjio Ha.no pa 3 nejiHTb nonojiaM: npoH 3 - 
BeneHHe neyx unceji, cyMMa kotopux HeH 3 MeHHa, dyneT 
HandonbUJHM Toma, Korna 9 tii HHCJia paBHbi Mex<ny 
codoft. 

PaCCMOTpHM TOT >Ke BOnpOC A.J1H Tpex HHCeJI. 

Ha KaKHe Tpii nacTH Hano pa3dHTb naHHoe uhoio, 
wodbi npoii3BeneHHe hx dbuio HaHdo/ibuiHM? 
PEUIEHHE 

Um pemeHHH 9 toh 3anauH dyneM onupaTbCH Ha npe- 
■ptnywyio. 

HycTb hhcjio a pa3dHT0 Ha Tpu uacra. npennoJio>KHM 
cHaua/ia, uto hh onHa H3 uacTeft He paBHa j-- Torua 
cpenu hhx HafineTCH uacTb, dojibiuan ^ ^Bce Tpii He 
MoryT 6biTb MeHbiue-^j; odo3HauiiM ee uepe3 

T + -*- 

Tohho Tax >xe cpenii hhx HaftneTCH uacTb, MeHbuiaa ; 
o6o3HauHM ee uepe 3 

j — y. 
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tlncJia x u y nojioJKHTeJibHbi. TpeTbH naerb CyAeT, cie- 
buaho, paBHa 


tlnc/ia ~ h j-hx — y iraeioT Ty we cyMMy, hto h nep- 
Bbie flBe i iacTii nncAa a, a pa 3 HOCTb MewAy hhmh, t. e. 
x — y, MeHbuie, qeM pa 3 HOCTb MewAy nepBbiMH AByMfi 
wacTfiMH, KOTopaa Cbijia paBHa x+y. KaK mh 3 HaeM H 3 
pemeHHH npe,abi,zi,ymeH 3 aAaiH, otcioas CJieayeT, 'jto 
npoH3BefleHne 

^(j + x ~ y ) 

CoAbrne, ieM npon 3 BefleHiie nepBbix AByx nacreS 1 


CJia a. 

HTax, ecAH nepBbie ABe nacTH HHCJia a 3 aMeiniTb 
HIICJiaMH 


o+x — y. 


a TpeTbio ocTaBHTb 6 e 3 ii 3 MeHeHHH, TO npoii 3 BeAeHiie 
yBejiiiiHTCH. 

IlycTb Tenepb oAHa 113 lacTeft ywe paBHa g-. TorAa 


ABe Apyrne HMeiOT bha 

-§+* H i~ z - 

Ecjih Mbi 3TH ABe nocJieAHHe laeni cAeAaeM paBHbiMH 
^ (oTiero cyMMa hx He H3MeHHTCa), to npoH3BeAeHHe 
CHOBa yBe/IHHHTCH H CT3HeT paBHbIM 
■3 ' f ‘ "3 “ 27 ‘ 

HTax, ecJin hhcjio a pa36«TO Ha 3 lacTii, He paBHbie 
MewAy co6ofi, to npoii3BeACHHe sthx nacTefi MeHbuie 'iew 
■|i, t. e. ieM npoH3BeAeHHe Tpex p a b h h x comhowh- 

Tejieft, b cyMMe cocTaBAHK>mnx a. 

HoAoCHbiM we o6pa30 M mowho AOKa3aTb 3Ty Teo- 
peMy h aah weTbipex MHownTeAeft, A-na hath 

PaccMOTpHM Tenepb CoJiee o 6 iauh CAynan. 

HafiTii, npu k 3 khx 3HaieHHHx x h y BbipaweHne x^yl 
HauCoAbiuee, ecAH x+y=a % 
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PEIUEHHE 


Ha.no Maf'iTH-, npii KaKOM 3HaqeHHn x BbipaaceHiie 
xP(a — x)<i 


BOcniraeT iiaHCojibmefi BejiimuHbi. 

yMiio/KiiM 9to Bbipan<eHiie Ha hhcjio ~ jJ>gq • nojiyqiiM 
HOBoe BbipaweHHe 

xP ( a—x)Q 
p p qi • 

KOTOpOe, OHeBIinHO, nOCTHraeT HaHCo/IbUieH BeJIHHHHb! 
Torna Me, norna h nepBOHanaabHoe. 
npenctaBUM nojiynenHoe cernac Bbipa>KeHHe B BHne 



Cyw.Ma Bcex MHObKHTejieH sToro Bbipa>KeHiiH paBHa 


1 + V + 



_ px q {a — x) 


It. e. Be.uiHHHe nocTOHHHofi. 

Ha ocHOBamiH paHee noKa3aHHoro (cTp. 154—156) 
saionOHaeM. hto npoH3BeneHHe 

— • — a ~ x a ~ x a ~ x 
P P ' P 4 ' q ' q 

flOCTHraeT MaiiciiMyMa npn paBencTBe Bcex ero OTnejib- 
Hbix MHOvKHTeneft, t. e. Korna 


x a — x 



3Haa, hto a — x=y, nojiynaeM, nepecTaBHB qjieHbi, 
nponopmiK) 


I y q' 

HTan, npon3BeneHiie xvyi npii nocroHHCTBe cyMMbi 
U+y nocmraeT Han6o.ibmeH BejiHHHHbi Torna, Korna 


x:y = p:q. 
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TaKHM >Ke o6pa30M mo>kho A0Ka3aTb, hto npoii3Be- 
Jie HHH 

x?y q z r , xPy q z r t u 11 t. n, 

npn nocTOHHCTBe cyMM -x+y + z, x + y+z + t u t. a- a o* 
CTHraiOT HaH6ojibiueft BeJiHHiiHbi totas, koitia 

x:y\z = p:q:r , x\y\z\t = p\ q\ r\u n t, A. 

Korna cyMMa HaHMeHbiuan? 

HmaTejib, ^ejiaiomnH ncnbuaTb cboii ciuibi Ha Aona- 
3aieJibCTBe noJie3Hbix ajireSpannecKHX TeopeM, nycTb 
AOKa^eT caM cJieAyioiiuie noJio>KeHHH: 

1. CyMMa AByx nnceji, npoii3BeAeHne KOTopbix Heii3- 
M6HIIO, CTaHOBHTCH HaHMeHbUiefl, ROTAS 3TII HUCJia 
paBHbl. 

HanpHMep, npoii3BeAeHHH 36: 4 + 9=13, 

3+12=15, 2+18 = 20, 1+36 = 37 h, naKOHeu, 6 + 6=12. 

2. CyMMa HecKOJibKiix nnceJi, npoii3BeAeHiie KOTopbix 
H6H3M6HHO, CTaHOBIITCH HailMeilbllieH, KOTAa 3TII HHCJia 
paBHbi. 

Hanpimep, A«nn npoii3B6A6HHH 216: 3+12 + § = 21, 
2+18 + 6 = 26, 9 + 6 + 4=19, Me>K,ayTen Kai<6 + 6 + 6 = 18. 


Ha p hag npiiMepoB noKa>KeM, xaK npiiMeHHioTCH Ha 
npaKTHKe 3 tii TeopeMbi. 

Epyc HaHfiojibiuero ofiieivia 

3AKA4A 

H3 uHjiHHApHHecKoro 6peBHa naAO BbinujiHTb npHMO* 
yrojibHbiu 6pyc Hanoojibmero oC^eMa. Kskoh cfiopMbi 
AOji>kho 6bHb ero cenemie (puc. 23)? 



P E III E H II E 


Phc. 23. 


Ecjih CTopoHbi npHMoyrojibHoro cenennH x h y , to 
no TeopeMe nii(J)aropa 

x 2 +y 2 = ci 2 , 
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i\ae d — AHaMeTp CpeBna. OCteM Cpyca HaHCojibuiMH, 
Kor^a njioma^b ero ceneHim HanCojibinaH, t. e. norna 
xy AOCTHraeT Haiido/ibmefi BejiHHHHbi. Ho ecjm xy Han- 
6ojibmee, to HanCojibrniiM 6y,n,eT h npoii3Be,n,eHHe x 2 y z . 
Tan nan cyMMa x 2 +y 2 neH3MeHHa, to, no AOKa3anHOMy 
paHee, npoii3'&e,n,eHHe x 2 y 2 Han6ojibinee, Kor^a 

x 2 =y 2 H/m x=y. 

HTan, ceneHne 6pyca ho/i>kho 6biTb k b a a p a t h bi m. 


flsa 3eMejibHbix ynacTKa 

s a a. a n h 

1. Kanon cJiopMbi hojijkch CbiTb npnMoyrojibHbin yna- 
ctok flaHHOU njiomaAH, htoCh m HHa orpaHHHHBaiomefi 
ero H3ropoAH 6bijia HaHMeHbinen? 

2 . KaKOU cfiopMbi AOJiJKen CbiTb npHMoyroJibHbiu yna- 
ctok, nToCbi npu Aaiiiioii fljiHHe H3ropo,n,H njioiuaub ero 
6buia HanCojibrnen? 

PElUEHHJi 

1. OopMa npnMoyro/ibHoro ynacma onpene/meTCH co* 
OTHomenneM ero crapoH x h y. njiomaflb ynacTKa co 
CTopoHaMir xu y pauua xy, a njinna ii3ropoAH 2x+2y. 
fljiHHa H3ropoAH CyAeT HaHMeHbuien, ec.au x+y hoctht- 
neT HaHMeHbinen BejinnnHbi. 

npn nocTOHHHOM npoH3Be,neHHH xy cyMMa x+y Han- 
MeHbuian b cnyqae paBeHCTBa x=y. CjienoBaTejibHo, 
hckomhh npnMoyro/ibHHK — KBanpaT. 

2. Ecjih x u y — CTopoHbi npHMoyrojibHHKa, to mm- 
Ha H3ropoAH 2x+2y, a njiomaub xy. 3to npon3BeneHHe 
OyaeT Han6ojibHiHM Torna >Ke, Konta n npon3BefleHHe 
4 xy, t. e. 2x - 2y; nocJieAHee nee npoii3BefleHne npn no- 
ctohhhoh cyMMe ero mhokhtcjich 2x+2y CTanoBiiTCH 
HanCo/ibiUHM npn 2x=2y, t. e. norna ynacroK HMeeT 
4)opMy KBanpaTa. 

K H3B6CTHblM HaM H3 TeOMeTpHII CB0HCTB3M KBaUpaTa 
Mbi Mon<eM, CJienoBaTejibHO, npnCaBHTb eme CJienyiomee: 
H3 Bcex npnMoyrojibHHKOB oh ofijianaeT HanMeHbmiiM 
nepiiMeTpoM npn nanHofi njiomaflii h HandoJibuien njio- 
ma,n,bio npn ^aHHOM nepiiMeTpe. 
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Byrnmuk smU 

3AAAMA 

3Meio, HMeiomeMy bha KpyroBoro ceKTopa, >Ke..iaioT 
npHAaTb Tanyio tjiopMy, 'noSbi oh BHemaji b AaHHOM 
nepHMeipe HanSojibinyio njiomaAb. KanoBa AOJinaia 
6biTb cJjopMa ceKTopa? 

PEIHEHIIE 

yTOMHHH Tpe6oBaH«e saAanii, mh aojijkhm pa3bicKaTb, 
npn naKOM cooTHomcHHH AJiHHbi Ayni ceKTopa h ero 

pafluyca njiomaAb ero 
AOCTiiraeT HaiiCojibiuen 
BejllIMHHbl npn AaHHOM 
nepuMeipe. 

Ecjiii pa^nyc ceKTo¬ 
pa x, a.Ayra y, Toerone- 
pnMeTp l h n.iomaab S 

Bbipa3HTCH Tan (piic. 24): 
l = 2 a: —(- y, 

C XII ■*(/ — 2x) 

o—~2 2 

BejiHHHHa S flocmraeT 
MaKCHMyMa npn tom >Ke 

3H3HeHIIH X, MTO H IipO- 

H3BeAeH«e 2 x(l — 2x), 

t. e. yMeTBepeHHaa 

mioiUaAb. Tan KaK 
p 1{c 24 . cyMMa MHO>KiiTejieH 

2x+ (l—2x) =1 ecTb Be- 
jiimiiHa nocTOHHHaa, to npoH3BeABHne iix naii6ojibuiee, 
Kor^a 2x=l—2x, OTKy/ia 


/ o i __L 
y — l 2 • ^ — 2 * 

Phan, ceKTop npn AaHHOM nepiiMeTpe 3 aMbiKaeT Han- 
Sojibuiyio njiomaflb b tom cjiynae, Koraa ero pa^iiyc co- 
CTaBjineT nojioBimy Ayni (t. e, A-nnHa ero Ayni paBHa 
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cyMMe pa^nycoB hah aahm kphboh wa<rni ero nepn- 
~ e i T fco P aBHa .zuiHHe JiOMaHoft). Yroji ceKTOpa paBeH 
~115 —AByivi pa^naHaM. KanoBbi jieTHwe KawecTBa 
TaKoro uiHpoKoro 3Mea, — Bonpoc Apyrofi, paccMOTpe- 
HHe KOToporo b Harny 3aAawy He bxoaht. 

nOCTpOHKa AOMa 

3 A A A H A 

Ha Mecre pa3pymeHHoro AOMa, ot KOToporo yueAeAa 
OAHa CTena, >i<e.naioT nocTpomb HOBbift. U,AHHa yuejieB- 
uieft creiibi 12 m. IlAomaAb HOBoro AOMa AOA>Kna 



paBHHTbCH 112 K8. M. Xo3HHCTBeHHbie yCAOBHH paGOTbl 
TanoBbi: 

1) peMOHT noroHHoro Meipa CTeHbi o6xoahtch b 
25% CTOHMOCTH KA3AKH HOBOHJ 

. 2) pa36op noroHHoro Mdpa cTapoft ctchh h kabakb 

H3 noAyweHHoro MaTepnaAa hoboh CTeHbi ctoht 50 % to- 
ro, bo wto oOxoahtch nocTpoHKa noroHHoro MeTpa CTe- 
ubi H3 hoboto MaTepMaAa. 

Kan npn TaKnx ycAOBnax HaHBbiroAHeHiiiHM o6pa30M 
Hcnojib30BaTb yuejieBLuyio cieHy? 

11 51. II. nepejibMaH 
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PEIHEHHE 

FlycTb ot npeJKHefl CTeHbi coxpaHneTcn x MeipoB, a 
ocTajibHbie 12 — x MeTpoB pa30Hpai0TCH, «m>6bi H3 no- 
jiyqeHHoro MaTepnajia B03BecTH 3aHoBo nacTb CTeHbi 
HOBOrO AOMa (PHC. 25). ECAH CTOHMOCTb KJiaAKH noroH- 
Horo Merpa CTeHbi H3 hoboto Maiepwajia paBHa a, to 
peMOHT X MeTpOB CTapofl CTeHbi 6yAeT CTOHTb ; B03- 

BeAeHHe ynacTKa ajihhoh 12 — x 6yAeT CTOHTb; 
nponefl nacTH stoh CTeHbi a[y — (12 — x)], t. e. a(y+x — 
—12); TpeTbefi CTeHU ax, qeTBepToft ay. Bch paOoTa 

060HAeTCH B 

ax -_i_ _j_ a _j_ x — \2) a xay — 

t2±±n - te . 

4 

FIocjieAHee BbipajxeHHe AOCTHraeT HaHMeHbiueft Be- 
AHHHHbl TOTAa me, KOTAa H C-yMMa 

7x+8y. 

Mbi 3HaeM, hto njioiuaAb AOMa xy paBHa 112; CAe- 
AOBaTeAbHO,* 

7x*8y=56-112. 

np H nocTOHHHOM npoH3BeAeHHH cyMMa 7x + 8y ao- 
CTHraeT HaHMeHbuieft BeAHHHHbi totaS, KorAa 

7x=8 y, 

OTKyAa 



FIoACTaBHB 3 to Bbipa>KeHHe aah y b ypaBHeHHe 
xy = 112, 

HMeeM: 

-J-* 2 = 112, x = |Al28 ~ 11,3. 

A Tan Kan AAHHa CTapofl CTeHbi 12 m, to noAAejKHT 
pa36opKe TOAbKO 0,7 M 3T0H CTeHbi. 
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to huh ynacTOK 

3 AJX AM A 

npH nocTpoHKe a ann Hy>KHo Gbijio oTropo^HTb Aan- 
Hbifl yqacTOK. Maiepnajia HMejiocb Ha Z noroHHbix 
MeTpoB H3ropoAH. KpOMe Toro, mo>kho Sbijio Bocnojib 30 * 
BaTbCH paHee nocTpoeHHbiM 3a6opOM (b KanecTBe ojx- 
HOH H3 CTOpOH ynaCTKa). KaK npH 3THX yCJIOBHHX 
OTropo^HTb npHMoyrojibHbifl ynacTOK HanGoJibiHeft njio- 
ma/in? 

PEIHEHHE 

riycTb AJiima ynacTKa (no 3a6opy) paBHa x t a uih- 
pHHa (t. e. pa3Mep ynacTKa b HanpaBJieHHH, nepneHAH- 
KyjinpHOM k 3a6opy) paBHa y (pnc. 26). Tor^a a*hh 



oropa>KHBaHHH SToro ynacTKa Hy>KHo x+2y MeTpoB H3- 
ropoAH, Tan HTO 

x + 2 y = L 

njiomaAb ynacTKa paBHa 

S=xy=y(l—2y). 

OHa npHHHMaeT HanSojibiuee 3HaqeHne o^HOBpeMeHHO 
C BejIHMHHOH 

2y(l—2y) 


11 * 
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(yABoeHHofi iuioma/ibK)), Kcrropan npeAeiaBJineT co6oh 
npoH3BeAeHiie AByx MHO>KHTejieH c nocTOHHHofi cyMMofi 1. 
riosTOMy aim AOCTH>KeHHfl HanGojibiueH ruiomaAH 
AOJI>KHO 6bITb 

2y = l—2y, 

OTKyAa ^ 

y = ' x — l 2y = • 

HHa^e roBOpB, x = 2y, t. e. AJiHHa yqacTKa AOJi>KHa 
SbiTb BABde Cojibiiie ero uiHpHHbi. 

HCenofi HanSonbLuero ceneHMA 


3 A A A ^ A 

npBMoyrojibHbifi Meraji.nimecKHH jihct (pnc. 27) Ha- 
AO corHyTb >Kejio6oM c ceqemieM b (jDOpivie paBHoSoKofi 
TpaneuHii. 3 to mo>kho CAejiaTb pa3JiiiqHbiMii cnocoSaMH, 



K3K BHAHO H3 pHC. 28. KaKOH LLIMpHHbl AOJI>KHbI fiblTb 
GoKOBbie nojiocbi h noA KaKHM yrJiOM ohh AOJi>KHbi 6biTb 
oTorHyTbi, qTofibi ceqeHne >Kejio6a HMejio HandoJibrnyio 
njiomaAb (pnc. 29)? 


PEIIIEHHE 

riycTb uiHpiiHa jiHCTa /. IUnpuHy omiGaeMbix 6 oko- 
Bbix nojioc o6o3HaqnM i iepe3 x, a uiiipnny Ana /Kejiooa 
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r iepe3 y. BBeAeM eme oaiio HeH3BecTHoe z. 3Ha^eHHe 

KOTOporO ECHO H3 pHC. 30. 

njiOLua,flb TpanenHH, npeACTaBjunoiueH ce*jeHHe jxe- 

j] 06a, 

5 = ii +»+*>+» v ^- Tl = V (f¥m ^-- w 

3ajxa f ia CBejjacb k onpeAejieHHio Tex 3HaqeHHft x, y, z, 
npn KOTopbix 5 AocTHraeT HangoAbmeH Bejin«iHHbi; npn 
3tom cyMMa 2 x+y (t. e. uinpHna jincTa) coxpaHaeT 
nocTOHHHyio BejiHWHHy /. flejiaeM npeo6pa30BaHHH: 
S 2 = (y + z)2( X + Z) (x—z). 

BejiHHHHa 5 2 ct3hobhtch Ha h6o.t biueS npn Tex jxe 
3H3 r JeHHHX X, y, z, HTO H 3S 2 , nOCJieAHlOK) >Ke MO>KHO 
npeACTaBHTb b bhac npoH3BeAeHHH 

(y+z) ( y+z) ( x + z ) (3*-3 z). 

CyMMa 3 thx qeTbipex mhokhtcjich 

y+z+y+z+x+z+3x—3z=2y+4x=2l, 

t. e. HeH3MeHHa. FIosTOMy npon3BeAeHHe Haiunx qeTbi- 
pex MHo>KHTejieH MaKCHMajibno, KorAa ohh paBHbi Me>KAy 
coOofi, t. e. 

y+z^x+z h x+z=3x—3z 
H3 nepBoro ypaBHeHHa HMeeM: 

y=x, 

a Tan Kan y + 2x=l, to x = y = -^ . 

H3 BToporo ypaBHeHHH HaxoAHM: 



flajiee, Tan nan naTeT 2 paBeH nojioBHHe ranoTeHy- 
3bi x (pnc. 30), TO npOTHBojie>KainHH 3TOMy KaTeTy yroji 
paBeH 30°, a yroji HaKjioHa 6 okob »cejio6a ko ahv naBeH 
90°+30° =120°. 

HTan, »cejioG 6yAeT HMeTb HaHOojibmee ceweHHe, 
kota 3 rpaHH ero corHyTbi b (jjopMe Tpex cmokhhx cto- 
pOH npaBHjibHoro uiecTHyroJibHHKa. 
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Bopoiwa KaMfiojibuiefi BwiecTHMOcm 


3 A AAM A 


H 3 >KecTHHoro Kpyra Hy>KHO H3roTOBHTb KOHnnecKyio 
qacTb bopohkh. ZIjib SToro b Kpyre Bbipe3aiOT ceKTop h 
ocTajibHyio qacTb Kpyra CBepTbiBaiOT KOHycoM (pnc. 31). 



CKOJibKo rpa^ycoB aoji>kho 6biTb b a yre Bbipe3aeMoro 
ceKTopa, mo6bi KOHyc noJiyHHjicn HandojibiueH bmccth- 

MOCTII? 

P E IH E H H E 

fljiHHy jiym toh qacni Kpyra, KOTopan CBCpTbiBaeTcn 
b KOHyc, o6o3HaqHM nepe3 x (b jiHHeftHbix Mepax). Cjie- 
AOBaiejibHo, o6pa3yioiii 1 eH KOHyca Gy^ei paAnyc R >xe- 
CTHHoro Kpyra, a 0Kpy>KH0CTb ocHOBaHnn 6yA£T paBHa x, 
PaAHyc r ocHOBamm KOHyca onpeAeJineM H3 paBencTBa 

2n r = x, OTKyAa r = ^- 
BbicoTa KOHyca (no Teopeivie Flnc^aropa) 

H =yw= r 2 --£? 

(puc. 31). 06-beM atoro KOHyca HMeeT 3H3HeHne 
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3to Bbipa»:eHHe AocTHraeT HanCoAbmeH BeAmunibi 
OAHOBpeMeHHO C BbipajKeHHeM 

h ero KBaApaTOM 

Tan KaK 

(lsj ! + / M:5-) ! = * 1 

ecTb Bejiimniia nocTOHHHaa, to (Ha ochob3hhh AOK33aH- 
noro Ha CTp. 157—158) nocjieAHee npoH3BeAeHHe HMeeT 
MaKCHMyM npii tom 3Ha«ieHHH x, Koraa 

oTKyAa 

3 fe) 2==2/?2 H 

B rpaaycax Ayra x^295° h, 3Ha«iHT, Ayra Bbipe3ae- 
moto ceKTopa AOJi>KHa coAepaoTb —65°. 

CaMoe npKoe ocBemeHHe 

3 A A A H A 

Ha K3K0H BbICOTe HaA CTOJIOM AOJIJKHO HaXOAHTbCH 
nJiaMH cBe™, hto6h Bcero np*ie ocBeiyaTb jiejKamyio Ha 
CTOJie MOHeTy? 

PEU1EHHE 

Moa<eT noKa3aTbCH, 4to a-tih aocthjkbhhh Hanjiymuero 
ocBeiueHHH Ha ao noMecTHTb njiaMH bo3mo>kho HHa<e. 3 to 
HeBepHo: npH hh3kom nojio>KeHHH njiaMeHH jiyqn naAaioT 
o^eHb otjioto. FIoAHHrb cBeqy Tan, ^to6h jiyqn naAajiH 
KpyTO, — 3Ha«iHT yAajiHTb hctowhhk CBeTa. HaHgoJiee 
BbiroAHa b CMbicne ocBemeHHH, o^eBHAHo, HeKOTopan 
cpeAHHB BbicoTa njiaMeHH HaA ctojiom. 06o3Ha«iHM ee 
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Mene3 x (one. 32 ). PaccTOsmie BC MOiieTbi B otocho- 
bhE C nepneHAHKyjiapa, npoxoAHiuero ^pe 3 n.na- 
MJl > 1 , 0603H3MHM Hepe 3 d. Ec/IH HpKOCTb OJiaMeHH l, TO 




Phc. 32. 

oeBemeHHoeTb MOiieTbi coi\nacHO sanonaM oiithkh Bbi- 
paaHTCHtaK: /cosa t - C osa 

nr COS a - <y^TZ 5)2 a 2 + x 2 • 

r/ie a — yroji nafleHHB nyiica jiyneft AB. Tan K3K 


cos a = cos A — - 

to oeBemeHHoeTb paBHa 

' j x 

a 1 + x 1 Va 2 + . 


AB Va?-\-x 2 ' 


(a 2 + x 2 ) 5 


3 to BwpaweHHe ^ocTHraeT MancHMyMa npH tom we 

3H3MeHHH X, ^TO H eTO KBaApBT, t. e. 

i s x 2 

(a 2 + X 2 f • 

MHO>KHTejib i* K 3 i< BejiHHHHy nocTOHHHyio onycKaeM, 
a ocTajibHyio uacTb HCCJieAyeMoro BbipaweHHH npeo 6 pa- 
3yeM TaK: 

2 i / a 2 \ _ 

(a* + = '(x 2 + a 2 7 V 1 “ * 2 + . . 
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npeo6pa30BaHHoe Bbipa>KeHHe AOcraraeT MaKCHMyMa 
oAHOBpeMeHHo c BbipaJKeHneM 



TaK KaK BBeAeHHblH nOCTOHHHblH MHOJKHTeJIb O 4 He BJIH- 

neT Ha to 3Ha«ieHHe x, npn kotopom npoii 3 BeAeHHe ao- 
CTuraeT MaKCHMyMa. 3aMe«iaH, hto cyMMa nepBHx cre- 
neHeft sthx MHOKiiTejiefi 




ecrb BejiHHHHa nocTOHHHan, 3aKJiK>HaeM, hto paccMa- 
TpHBaeMoe npoii3BeAeHHe ct3hobhtch HaHfiojibuiHM, 
Koiyia 



'(cm. cTp. 157—158). 

HMeeM ypaBHeHHe 

a 2 =2x 2 +2a 2 — 2a 2 . 

PeuiHB 3 to ypaBHeHHe, h3xoahm: 

x = yf~°’' na - 

MoHeTa ocBemaeTca Bcero Hp«ie, Koraa hctohhhk 
CB eTa HaxoAHTCH Ha Bbicoie 0,71 paccTOHHHH ot npoeK- 

HHH HCTOHHHKa AO MOHCTbl. 3HaHHe 3TOTO COOTHOUieHHH 

noMoraeT npn ycTpoHCTBe Hanjiymuero ocBemeHHH pa- 
ooqero MecTa. 


12 5b H. TTepejihMaH 


r/lABA VIII 

nporPECCHH 



ApeBKeHiuan nporpeccMfl 

3AflA«A 

flpeBHefuuaH 3ajxana Ha nporpeccmi — He Bonpoc o 
B 03 Harpa>KAeHHii ii3o6peTaTejiH rnaxMaT, HacHHTbiBaio- 
miifl 3a co6oft AByxTbicHHejreTHioio AaBHocTb, a ropa3AO 
gojiee CTapan 3aAana 0 AeJieHHH XJie6a, KOTOpaa 3ann- 
caHa b 3 HaMeHiiTOM enmeTCKOM nanupyce PiiHAa. rianii- 
pyc 3T0T, pa3bICK3HHbIH PllHAOM B KOHU,e npOLUJIOrO 
CTOJieTiiH, cocTaBjieH okojio 2000 JieT ao Hauieft spbi 11 
HBJiaeTCH cnHCKOM c Apyroro, eme 6oJiee ApeBHero Ma- 
TeMaTHHeCKOrO COHIIHeHHH, OTHOCHlUCrOCH, 6bITb MOJKeT, 

k TpeTbexiy TbicHHejieTiiio ao HameH spbi. B HHCJie apnc})" 
MeTHHecKiix, aJireOpaimecKiix h reoivieTpHHecKiix 3aAan 
SToro AonyMeHTa HMeeTCH Taxan (npHBOAHM ee b BOJib- 
hoh nepeAane): 

Cto Mep xjie6a pa3AeJiiiTb Me>KAy nHTbio jiiOAbMii 
T3K, HT 06 bI BTOpOH IlOJiyWHJI H3 CTOJIbKO >Ke Gojibiiie nep’ 
Boro, Ha cKOJibKO TpeTHH nojiynuji OoJibiue BToporo, neT- 
BepTbift 6ojibuie TpeTbero h nHTbift Cojibiue neTBepToro. 
KpoMe Toro, ABoe nepBbix AOJi>KHbi nojiynHTb b 7 pa3 
MeHbLUe Tpex OCTaJIbHbIX. CKOJibKO Hy>KHO AaTb Ka>KAOMy? 

P E III E H H E 

OneBiiAHO, KOJiimecTBa xjie6a, noAy i ieiiHbie ynacTHH- 
KaMH pa3AeAa, coeraBAHiOT B03pacTaiomyio apHcJiMeni- 
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Hecnyio nporpeccmo. FlycTb nepBbift ee qjieH x, pa3« 


HocTb y. Toi\aa 

AOJia nepBoro.. 

» BToporo.. -f- y 

» TpeTbero. x-\-2y 

» *ieTBepToro. jc -j— 3y 

» naToro. . —j— 4 y. 


Ha ocuoBaHHii ycnoBHH salami cocTaBjiaeivi cm-Bfio* 
mne RBa ypaBHemia: 

f .v + (x + y) + (x + 2y) + (x + 3y) + (x + Ay) = 100 , 

1 7 [x + (x + y)] = (x + 2 y) + (x + 3 y) + (x + 4 y). 
riocjie ynpomemiH nepBoe ypaBHemie nojiynaeT bha 
x+2y= 20 , 

a BTopoei 

lU- = 2 y. 

PerniiB sty cucTeMy, nojiynaeM: 



3 HaMiiT, xjie 6 AOJiraeH 6 biTb pa 3 ,aejieH Ha cjie^yiouuiQ 
HaCTH 

'!• 20 - 29 l, 38 -|. 

A/iredpa Ha KiiemaTOH fiyiuiare 

HecMOTpa na naTH^ecaTHBeKOByio ApeBHocTb stoh 
3 a^aHH Ha nporpeccHH, b HameM uinojibHOM oSHxo^e 
nporpeccHH noaBiiJiHCb cpaBHHTejibHO HeaaBHO. B yqe 6 < 
hhk 6 MarHHUKoro, H 3 ^aHHOM ABecTH jieT Ha 3 a^ h cjiy- 
JKHBuieM nejibix nojiBena ochobhhm pyKOBOACTBOM ajih 
niKojibHoro oSyneriHa, nporpeccHH xoth h HMeioTca, ho 
o 6 ih,hx (JjopMy.n, CBH 3 biBaiom,HX BXOAamHe b hhx b&/ih- 
HHHbi MejK^y co 6 oh, b HeM He AaHo. CaM cocTaBHTejib 
yneSHHKa He 6e3 saTpyAHeHHH cnpaBjumcH nosTOMy 
c TaKHMH 3 aAanaMH. Me>KAy TeM (fiopMyjiy cyMMbi qjie* 
hob apHtfiMeTHnecKOH nporpeccim jierno BbiBecTH npo- 
CTblM H HarJlHAHblM npiieMOM C nOMOIUblO KJiemaTOH 
CyMarn. Ha Taxon CyMare JiioCan apHiJmeTHnecKafi 


12* 
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nporpeccun H 3 o 6 pa>KaeTCH cTyneHnaToft (Jmrypoft. Hanpri- 
M ep, cJjHrypa ABDC Ha P hc. 33 H 3 o 6 pa>KaeTtiporpeccino: 
2; 5; 8 ; 11; 14. 


HtoSh onpeaejiiiTb cyMMy ee HJieHOB, Aono.iHHM Hep* 
re>K ao npHMoyroJibHHKa ABGE. nojiymiM ABe paBHbie 
tfiHrypbi ABDC n DGEC. njiomaAb kb>kaoh H3 mix 



H 3 o 6 pa>KaeT cyMMy HJieHOB Harneft nporpeccHH. 3HaHHT, 
ABoftnaH cyMMa nporpeccHH paBHa njiomaAH npHMO* 
y rojibHiina ABGE , t. e. 

(. AC+CE) • AB. 

Ho AC + CE H3o6pa>KaeT cyMMy 1-ro h 5-ro HJieHOB 
nporpeccHH; AB — hhcjio HJieHOB nporpeccHH. noaTOMy 
ABorman cyMMa 

2S= (cyMMa Kpaftmix HJieHOB) • (hhcjio HJieHOB) 


HJIH 

c (nepBbifi + noc.ieflHHft uieii) • (hhcjio hjichob) 

*=■=- i 2 

ilonHBKa oropoua 

3 AAAI A 

B oropoAe 30 rpHAOK, Kansan a/ihiioh 16 m h uih- 
pnHoii 2,5 m . noJiHBan rpHAKH, oropoAHHK npHHOCHT 
BeApa c boaoh H3 KOJioAua, pacnojioxreHHOro b 14 m ot 
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Kpan oropoAa (puc. 34), h o6xoaht rpnAKn no Mexce* 
npuneM boa£»i, npimociiMOH 3a oahh pa 3 , AocTaionno 

RJM nOJIIIBKII TOJIbKO OAHOH rpflAKH. 



Phc. 34. 


KaKofi a^ihhli nyTb AOJimen npoirm oropoAHHK, no- 
jinsan secb oropoA? nyTb HannnaeTCH h KOHnaeicn y 
KOAOAUa. 

PEUJEHHE 

fljin nojiHBKM nepBon rpnAKn oropoAHHK AOJi>KeH 
npoHTii nyTb 

14+16 + 2,5+16 + 2,5+14 = 65 m. 

ripn no.niBKe BTopon on npoxoAHT 

14 + 2,5+16 + 2,5+16 + 2,5 + 2,5+14 = 65 + 5 = 70 m. 

Ka>KAan cjieAyroman rpnAKa Tpe6yeT nyra Ha 5 m ajihh- 
Hee npeAbiAyiuefi. HMeeM nporpeccnio: 

65; 70; 75; . .. ; 65 + 5.29. 

CyMMa ee njienoB paBna 

. (65 + 65 + 20 . 5)30 =4|25 ^ 

OropoAHHK npii noAHBKe Bcero oropoAa npoxoAHT 
nyTb b 4,125 km. 
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KopivmeHHe Kyp 

3AflA1A 

fljiH 31 KypHUbi 3anaceHO neKOTopoe KOJinnecTBO 
KopMa H3 pacneTa no neKajinTpy b Henenio Ha Karanyio 
Kypnny. npn 3 tom npenno.nara.nocb, hto Hnc.neHHOCTb 
Kyp MeHHTbCH He Sy^eT. Ho T3K K3K B neHCTBHTe.nbHOCTH 
nnc.no Kyp Ka>K/iyio Hene.nio y6MBa.no Ha 1, to 3aroTO- 
BJieHHoro KopMa xBaTH.no Ha ^bohhoh cpoK. 

Kan BejiHK 6bm 3anac KopMa h Ha cnojibKO BpeMeHH 
6bi.n oh nepBOHana.nbHO paccnHTaH? 


PEIUEHHE 

IlycTb 3 anaceH 0 6bi.no x neKa.nHTpoB KopMa Ha y He- 
aejib. Tan iok KopM paccnnTaH Ha 31 Kypnny no 1 nena* 
jiHTpy Ha Kypnny b iie/ie.mo, to 
x=31 y. 

B nepByio iiene.nio H 3 pacxonoBaiio 6bi.no 31 Ba, bo 
BTopyio 30, b TpeTbio 29 n t. a. no nocnennen nene-nn 
Bcero ynBoeHHoro cpoxa, norna H3pacxonoBaHo 6bi.no: 

(31— 2y+l) dA'). 


Becb 3anac cocTaB.nn.n, c.nenoBaTe.nbHO, 

x=31y = 31—30 + 29 + ...+ (31— 2 y+l). 

CyMMa 2 y n.nenoB nporpeccnn, nepBbin nneH koto- 
pon 31, a nocnenHHH 31— 2y+l, paBHa 


31 y-- 


(31 + 31 — 2y -f- 1) 2y _ 


= (63-2 y)y. 


Tan Kan y He MO>xeT 6biTb paBeH Hynio, to mm BnpaBe 
o6e nacTn paBeHCTBa conpaTHTb Ha stot MHO>KHTe.nb. 
no.nynaeM: 

31-63—2 y n y= 16, 

oTKyna 

x = 31(/==496. 

SanaceHO 6bi.no 496 neKa.nnnpoB KopMa Ha 16 Hene.nb, 


■) Oohchhm: pacxofl KopMa b Te'ieiiHe 

1- fl Hejie.TH 31 dA, 

2- H » 31 — 1 dA, 

3- h » 31 — 2 Da, 

2y-u * » ' ’3l’ — (2 y — 1) = 31—2 'y +1 < )JL - 
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Epwrajja 3eivmeKonoB 

3 AJ, AM A 

CTapiueKJiaCCHHKH 06fl3ajIIICb BbipbITb Ha UJKOJlbHOM 
ynacTKe KaHaBy h opraHii30Bajin ^jih stoto 6pnra;jy 
seMJieKonoB. Ecjhi 6bi 6pnra£a pa6oiajia b nojinoM co- 
daBe, KaHaBa 6i>uia 6bi Bbipbua b 24 qaca. Ho b 
ctbht e ji b h o cth k padoTe npiiCTynuji CHaqajia TOJibKo 



OAHH hjich fipura^bi. CnycTH neKOTOpoe BpeiviH npnco- 
e/iiiHiijiCH BTopofl; eiue qepe3 CTOJibKo >Ke BpeMeHii — 
Tpemii, 3a hhm qepe3 t a ko ft >Ke npoMe>KyTOK qeTBepTbift 
ii Tan jio nocjie/iHero. Hpn pacqeie oKa3ajiocb, mo nep- 
BbiH pa6oTaji b 11 pa3 /jojibiue nocyie/^Hero. 

CnojibKo BpeMeHH pa6oTaji nocjie/uniii? 

PEUIEHHE 

nycTb nocjie^HHH qjien 6pnra^bi pa6oiaji x qacos, 
TOi\n,a nepBbifi pa6oiaji 1 \x qacoB. /Jajiee, ecjiii qncjio 
pbiBuiHx KaHaBy yqeHHKOB 6bijio //, to o6mee qncjio qa- 
cob pa6oTbi onpe^ejiHTCH kbk cyMMa y qjieHOB yfibiBaio- 
men nporpeccim, nepBbiii qjieH KOTopoft lLv, a nocjieA- 
hhh x , t. e, 

tog. 

C Apyroft cTopoHbi, H3BecTHO, hto 6piira,ny ii 3 y qe- 
jioBeK, padoTan b nojiHOM cociaBe, BbiKonajia 6bi KaHaBy 
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b 24 ^aca, t. e. mo a^h BbinojmeHim paSoTbi neoSxo- 
flHMO 24 y paoouHX qacoB. 

CjieAOBaTejibiio, 

6xy=24y. 

Mhcjio y He MO>KeT paBHHTbCH Hyjno; Ha stot mho- 
>KHTejib mo>kho noaTOMy ypaBHeuHe coKpaTHTb, noc.ie 
qero nojiynaeM: 

6.v = 24 


x=4. 

HTai<, HJieH Spurazibi, npucTynHBmiiH k paSoTe 
nocjie^HHM, paSoTaji 4 naca. 

Mbi oTBeTHJiH na Bonpoc sa^atiii; ho eejm 6bi mM 

nOJHOSonblTCTBOBaJIH y3HaTb, CKOJIbKO paSOHHX BXOAHJIO 

b gpuraziy, to He moitih 6bi stoto onpeAeJiHTb, necMOTpn 
Ha TO, mo B ypaBHeHHii hhcjio 3to <|)HrypHpoBajio (noA 
gyKBOH y ). ,ZI.jih pemeHHH stoto Bonpoca b 3aAane He 

npHBeAeHO AOCTaTOHHbIX AaHHbIX. 


flfijlGKH 

3 A A A H A 

CaAOBHHK npoAaJi nepBOMy noKynaTemo nojiOBHHy 
Beex cbohx h6jiok h eme noji-H6JioKa, BTopoMy nony- 
naTejno — nojiOBHHy ocTaBiiiHXCH h eme noji-HOJioKa; 
TpeTbeMy — nojiOBHHy ocTaBiiiHXCH h eme no:i-H6jioKa ii 
t A CeAbMOMy noxynaTejiio oh npoAa.T noJioBimy 
ocTaBHiHXCH hGjiok h eme noji-H6jioKa; nocjie stoto 
b6jiok y Hero He ocTaJiocb. CnoJibKO hSjiok ObiJio y ca- 

AOBHima? 


P E III E H IT E 


Eejm nepBOHanajibnoe 

noKynaTejib nojiy i iHJi 



hhcjio hSjiok X, to nepBbifi 

_ *+I 
~ 2 * 


'H*- £: 2 li )' 4 'T = 
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TpeTHH 


*±1 _£±1 


ceAbMofi noKynatejib 


liMeeM ypaBHeHiie 


x±l 


+ 


y+i_ 


-+ • • • H —= x 


(* + l)(-f+ -^r + -gr + + -£t)=a. 

BbiqHCJiaa CToamyio b CKOgnax cyMMy HJieHOB reoMe- 
TpimecKOH nporpeccmi, na«AeM: 


x + 1 ~ 1 2 7 

a = 2 7 —1^127. 


Bcex h 6 aok 6 hjio 127. 


floKynKa noiuaAH 

3AAAMA 

B CTapHHHofi apH(J)MeTHKe MarHHUKoro mm HaxoAiiM 
cjieflyiomyio 3a6aBHyio ikmA/k KOTopyio npnBO>Ky 3Aecb, 
He COXpaHHH H3bIKa nOA^HHHHKa: 

HeKTo npoAaji AomaAb 3a 156 py6. Ho noKynaTeJib, 
npHoSpe™ jiomaAb, pa3AyMaA ee noKynaTb h B03Bpamr 
npoflaBuy, roBopa: 

— HeT MHe pacaeTa noKynaTb 3a aiy ueHyjiomaAb, 
KOTopaa t 3 khx A^Her He ctoht. 

TorAa npoAaBeu npeAJio>KH.n Apyrne ycAOBiia: 

Ecjih no-TBoeMy uena jiomaAH Bbicona, to nynH 
TOJibKo ee noAKOBHbie tbo 3 ah, AomaAb >xe noAyanuib 
TorAa b npHAaay CecnjiaTHo. rB 03 Aefi b Ka>KAofi noA- 
KOBe 6 . 3a nepBbiH rB 03 Ab Aaft MHe Bcero non., 3 a 
BTOpofi - KOn., 3 a TpeTHH — 1 Kon. II T. A. 
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rioKynaTejib, co6jia3HeHHbiH hii3koh uenofl h /Kejian 
AapoM noJiy^HTb jioiuaAb, npHHHJi ycJioBiin npoAaBua, 



Phc. 36. 


pacc^HTbiBan, hto 3a rB03/ui npiiAeicfl yrviaTHTb He 60 - 
jiee 10 pygjiefl. 

Ha cKOJibKo noKynaiejib npOTOproBajicn? 

PEII1EHHE 

3a 24 noAKOBHbix tbo 3A^ npmiuiocb yruiaTHTb 
I + J+1+2-^22 + 23+ ... +224-3 

Koneen. CyMRia 3Ta paBiia 

= 222 _ | = 4 1 94303 1 Kon 

t. e. okojio 42 TbicaM pySjieft. FIpn t 3 khx ycjioBHHx ne 
cGiiaho paib h Jiomaflb b npiwany. 

Bo3»arpa>KAeKHe Bowna 

3 A fl A M A 

143 Apyroro CTapHHHoro pyccxoro yne6nHKa MaTeMa- 
tiikh, Hocamero npocrpamioe 3arJiaBne: 

«[JOAHblU KlJpC HUCTOU MdTeMClTUKU, COHUHeHHblU 
'ApVUAAepUU IIlTblK-fOHKepOM U MaTeMCtTUKU, napTUKIJ- 








jssipHbiM WuureneM E<Pumom BouTHXoecKUM e noAb 3 y a 
ynoTpe6neHue tonomecTea u ynpaMHnioiyuxcR e Mcvre- 
MaruKe» (1795), 3aHMCTByio cjieayiomyio 3a/iaqy: 

«Cjiy>KHBmeMy BOHHy ^ano B03Harpa>K,n,eHHe 3a nep- 
Byio pany 1 iconeftKa, 3 a apyryio — 2 KonefiKH, 3 a Tpe- 
Tbio — 4 KoneHKii h t. .a. no HCMiicjieHHK) Hauuiocb, HTO 
bohh nojiyqHji Bcero B03Harpa>K^eHiiH 655 py6. 35 Kon. 
CnpaiiiHBaeTCH qHC.no ero paH». 

peiuehiie 

CocTaBJineM ypaBHemie 

65 535= 1 +2 + 2 2 + 2 3 +... + 2-v-‘ 

HJ1H 

65 535 = - ^ l 2 ” 1 =2 X — 1, 

oTKy^a HMeeM: 

65 536 = 2 V ' h x= 16 

pe3yjibTaT, KOTopbin jierKo naxonim nyTeM ncnbi- 

T3HHH. 

npH CTO.nb Be^HKo^yniHOH cucTeMe B03Harpa>K^eHHH 
bohh flOJi>KeH no.nyqHTb 16 paH h ocTaTbca npH stom b 
JKHBbix, qToSbi yAocTOHTbCH Harpa,n,bi b 655 py6. 35 non. 


TJ1ABA IX 


CEfibMOE 

MATEKIATMHECKOE 

AEHCTBHE 



Cenb^oe neicTBite 

Mbi ynoMHHajiH yme, *ito iihtog AeficTBHe — bo3bli- 
LUGHHG B CTGnGHb — HMCCT ABa oSpBTHbIX. EcJIII 

a b = c y 

TO pa3bICKaHIie a GCTb OAHO oSpaTHOG AeHCTBHG II3 - 
bjighghiig KopHH; Haxo/KACHiiG >kg b — ApyroG, Jiorapiicf)-* 
MHpOBaHHG. nojiaraio, HTO miTaTGJIb 3T0H KHHrH 3H3KOM 
C OCHOBaMH y i IGHHH 0 JIOrapiI({)MaX B o6T>GMe LUKOJIb- 
HOTO Kypca. HGrO, BGpOflTHO, HG COCTaBHT TpyAa 

C006pa3MTb, l IGMy, HanpHMGp, paBHO T3K0G BbIpa>KGHIIG. 


HGTpyAHO IlOHHTb, HTO GCJIII OCHOBaHIIG jiorapH(j)MOB a 
B03BbICHTb B CTCIlGHb JIOrapiI(|)Ma MUCJia 6, TO AOJl>KHO 
nOJiyMIITbCH 3T0 MHCJIO b . 

^Gro 6biJin npHAyManbi Aorapii({)Mbi? Kohgmho, 

AJIH yCKOpGHIIH II ynpOlUGHIIH BblHHCJIGHHH. H306pGT3- 
TGJIb nGpBbIX JIOrapH(})MHHCCKHX TafijIHU, HGnGp, TaK 
roBopiiT o cbohx no6y>KAeHHHx: 

dapajicH, nacKOJibKo Mor 11 vmgji, oTAeJiaTbca ot 
T pyAHOCTH II CKyKH BbUIIICJIGHIiil, AOKyMHOCTb KOTOpbIX 
oSbiHHO OTnyrHBaeT BGCbMa mhohix ot H 3y L icn hh MaTG- 
MaTHKH»* 
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B caMOM Ae.ae, JiorapinjiMbi Hpe3Bbi«iaiiHo o6.TeraaK)T 
h ycxopaioT Bbimic^eHHH, He roBopa y>xe o tom, hto 
ohh flaroT B03M0>KH0CTb npoH3BOAHTb Taxue onepamoi, 
BbinojmeHiie-xoTopbix 6e3 hx noMomu oaeHb 3aTpvflHii- 
Te,TbHO (n3B.ae>ieHiie xopHa jho6oh cTenemi). 

He 6e3 ocHOBaima nacaji JTanjiac, hto «H 3o6peTeHiie 
JiorapncJ)MOB, coxpamaa BbiHHCJieHna Hecxojibxnx Meca- 
UeB B Tpyfl IieCKOJlbKHX flHeft, CJIOBHO y^BaHBaeT >KII3Hb 
aCTpOHOMOB». BejlHKHH M3TeMaTHK TOBOpHT 06 aCTpOHO' 
Max, Tax xax iim npaxofliiTca AejiaTb ocofieHHO cjio>k- 
Hbie h yTOMmejibHbie b biyneJieHna. Ho cjioBa ero cnoji- 
hhm npaBOM MoryT SbiTb oraeceHbi ko bccm BooSme, 
KOMy npHXOaHTCH HMeTb flejio C HHC.TOBblMII BblXJiaA- 
KaMti. 

HaM, npHBbiKiiiiiM k ynoTpe6jieHHK) JiorapntJj'MOB h i< 
AocTaBJiaeMbiM hmh o6jienieHHHM BLixjiaflox, Tpy^Ho 
npeflCTaBHTb ce6e to n3yMJieHne h BocxnmeHiie, xoTopoe 

BbI3BaJIH OHH npH CBOeM nOHBJieHHH. COBpeMeHHHK He' 
nepa, Bparr, npocjiaBHBiuHHca no3flHee H3o6peTeHneM 
flecHTHHHbix Jiorapn(})MOB, nncaji, nojiyaiiB coanHeHiie 
Henepa: «Cbohmh HOBbiMH h yflHBHTeJibHbiMH JiorapHt})- 
m3mh Henep 3acTaBHJi MeHa yciuieHHo pafioTaTb ii ro- 
jioboh h pyxaMH. HaAerocb yBH^eTb ero jictom, Tax 
xaK HHKorfla ne xnTaji xhhth, xoTopaa HpaBiiJiac’b 6bi 
M»e Cojibiiie h npHBO/uijia 6li b 6oJibuiee H3yMJieHne». 
Bparr ocymecTBiui cBoe HaMepemie ii HanpaBiuica b 
UIoT.TaH^HK), HTogbr noceTHTb H3o6peTaTejia JiorapHtb- 
mob. npn BCTpeae Bpurr cxa 3 aji: 

«5I npeflnpmmji sto aoji roe nyTemecTBue c eflnn- 
cTBeHHofl uejibK) BHfleTb Bac II y3HaTb, noMOlHbio KaKoro 
opy^HH ocTpoyMHH h HcxyccTBa SbijiH Bbi npiiBeflenbi 
k nepBOH MbicjiH o npeBocxonHOM noco6ini .zyia acTpo- 
homhii JiorapucJjMax. BnpoaeM, Tenepb a Combine ynn- 
BJiaiocb TOMy, hto hhkto He Hameji HX paubme, — na- 
cmnbxo Ka>KyTca ohh npocTbiMH nocjie toto, xax o hiik 
V3Haemb». 

ConepHHKH jiorapH^iwoB 

PaHee H3o6peTeHiia JiorapH(})MOB noTpefiHOCTb b ycxo- 
peHHH Bbiicia.'iox nopo^HJia Tadnuubi HHoro poaa, c no- 
Moiubio xoTopbix AeficTBHe yMHoxenHa 3aMeHaeTca He 
cjioxeHiieM, a BbmirraHHeM. ycTpoficTBo sthx Tafijuiu 
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OCHOBaHO Ha TO>KH.eCTBe 


_ (a + b) 2 _ (a — b) 2 
a0 — 4 4 

b BepnocTH KOToporo Aemo ygeAHTbCH, pacKpbiB ckoOkii. 

HMen roTOBbie neTBep™ KBaApaTOB, mojkho HaxoAHTb 
npon3BefleHiie abvx hhcca, He npoH3BOAH y mh o>Ke hhh, 
a BbWHTan H3 neTBepTH KBaApara cyMMbi sthx mice a 
H eTBepTb KBaapaia hx pa3HOCTH. Te >xe TaOAHHbi oSjier- 
i iaiOT B03BbimeHiie b KBaflpaT h H3BJieneHne KBaAparaoro 
KOPHH, a B C0e,’lHlK'HJiH C TftdjIHUeH oSpaTHbIX UHCeJl 
ynpomaiOT h AencTBiie AeAemiH. Hx npeiiMymecTBo ne- 
peA Taft-THuaMH Aorapiuj/MUHecKiiMH coctoht b tom, hto 
c noMombK) hx noAvnaiOTCH pe3yJibTaTbi TOHHbie, a 
He npn6AH>KeHHbie. 3aTO ohm ycrynaiOT AoraputfiMHHe- 
ckhm b pHAe Apynix nyHKTOB, npaKTunecKH ropa3AO 
6ojiee BajKHbix. B to BpeMs iok Ta&wmbi qeTBepTeft 

KBaApaTOB n03B0AHK3T nepeMHOHOTb TOAbKO ABa MHCA3, 
AorapucjDMbi A3K3T B03M0>KH0CTb HaXOAHTb c p a 3 y npo- 
HSBeAenne AioOoro Miicvia MHO>KirreAeH, a npowe toto — 
B03BbniiaTb B ,1 K) 6 y lo cTeneHb m H3BAeKaTb kqj)Hm c 
a io 6 u m noKa3aTeJieM (ueAbiM haii apoOhmm) . Bbmue- 
AHTb, Hanpiiwep, cAO>KHbie npoueHTbi c noMombio ra* 
6 ahh neTBepTefi KBaApaTOB HeAb3H. 

Texi He Menee TafiAimH neTBepTefi KBaApaTOB H3AaBa- 

AHCb H nocAe TOTO, iok noHBHAiicb AOrapwcJiMiMiecKHe 
TagAHHbl BCeB03M0H<HbIX poAOB. B 1856 r. bo OpanmiH 
bhuiaii TaCAimbi noA 3arAaBHeM: 

«Ta6juna Keadpame mice a ot 1 do 1000 muaauohob, 
noMOiqbto KOTopou HaxodfiT roHHoe npou3eedeHiie mice a 
eecbMa npocTbiM npueMOM, 6oAee ydofjHUM, ueu no- 
Mombto Aocapti&Moe. CocraeuA AAenccmdp Koccap». 

HAea 3Ta B03HiiKaeT y mhothx, He noA03peBaioinnx 
o tom, hto OHa y>Ke a3bho ocymecTBAeHa. Ko MHe pa3a 
ABa oOpamaAHCb H3o6peTaTeAH noAoOHbix TagAim Kan 
C HOBHHKOH H OHeHb yAHBAHAHCb, y3HaB, HTO HX H3o6pe- 
TeHne HMeeT OoAee neM TpexcoTAeTHioio AaBHocTb. 

XlpyruM, OoAee moaoabim conepHHKOM AOrapHcJiMOB 
HBAJHOTCH BblHHCAHTeAbHbie Ta6AHH.bI, HMdOmneCH BO 
MHOTHX TexHHiecKHX cnpaBOHHHKax. 3 to — CBOAHbie 
TaOAHHbi, c o a Sp >k a hi. h e CACAyiowHe rpacjibi: KBaApaTbi 
HHCeA, KyCbl, KBaApaTHbie KOpHH, KyOnneCKHe KOpHH, 
oOpaTHbie HucAa, awhbw OKpy>KHocTH h M0m&m K Py _ 





tob /yin TOceA ot 2 ao 1000. Hji h mhohix TexmmecKHX 
pacneTOB Ta6jinubi sth oqeHb yAoOHbi, oAHaKO ohh He 
Bcer^a AOCTaTOHHbi; JiorapucJjMHHecKHe hmciot ropa3AO 
Sojiee oduinpHyio ofijiacTb npuMeHemm. 

Sboihouhh norapH(|]MHHecKHx TaS/imi 

B Harnux niKOJiax eme He cmib AaBHo ynoTpeg^m* 
Jincb 5-3HanHbie Jiorapn^MHqecKHe TaOAimbi. Tenepb 
nepemjiH Ha 4-3HaHHbie, Tai< KaK ohh Bnojme AocTaToq- 
Hbl flJIH TeXHHHeCKHX paCHeTOB. Ho flJIH OoAbLUHHCTBa 
npaimmecKHX HaAoSHOCTeft mo>kho ycneuiHo 06 x 0 * 
flHTLCH Aawe 3-3HaHHbIMH MaHTHCCaMH: Beflb OgHXOflHbie 
H3MepeHHH pe^KO BbinojiHHK)TCH OoAee qeM c TpeMH 
3HaK3MH. 

MbICJIb O flOCTaTOHHOCTH Sojiee KOpOTKIIX M3HTHCG 
oco3HaHa cpaBHHTejibHo HeflaBHo. 51 noMHio eme Bpe.MH, 
Korfla b HauiHX mnojiax 6bum b ynoTpeOjieHHH yBecn- 
cxbie TOMbi 7-3HaqHbix JiorapHcfiMOB, ycTynHBUine CBoe 
MecTO 5-3HaHHbiM Jimiib nocJie ynopHOH 6opb6bi. Ho h 
7-3HaqHbie Jiorapmj)Mbi npn CBoeM noHBjiemm (1794) 
Ka3aJIHCb Hen03B0JIHTeJIbHbIM HOBUieCTBOM. nepBbie Jie- 
CHTHHHbie JIOrapH(f)MbI, C03flaHHbie TpyAOM JIOHAOHCKOTO 
MaTeMaTHKa TeHpn Bpnrra (1624), 6hjih 14-3HaHHue. 
Hx CMeHH.nH cnycTH HecKOJibKO JieT 10-3HaqHbie TagjJHUbi 
roAJiaHACKoro MaTeMaxHKa AHApnaHa BjiaKKa. 

Kan BHfluM, 3BOJIIOHHH xoflOBbix JiorapucJjMHqecKHx 
TagjiHA rnjia ot MHoro3HaqHbix M3 hthcc k SoJiee KopoT- 
khm h He 3aBepmimacb eme b Hamn ahh, Tax xax h Te¬ 
nepb MHoriiMii He oco3HaHa Ta npocran MbicJib, hto toh- 
HOCTb BblqHCJieHHH He MOKeT npeBOCXOflHTb TOHHOCTH 
H3MepeHHH. 

yKOpoqeHHe M3HTHCC BJieqeT 3a coOoft ABa Ba>KHUX 
npaimmecKHx cjieACTBHH: 1) 3a M eTHoe yivieHbmeHHe 
oO-beivra TaOjinu h 2) CBH3aHHoe c sthm ynpomemie nojim 
30BaHHH hmh, a 3HaHHT, H ycKopeHne BbinojiHHeMbix c 
nOMOmbK) HX BblHHCJieHHH. CeMH3HaHHbie JiorapmfiMbi 
qnce,T 3aHHMaioT okojio 200 CTpaHim Oojibiuoro (J>op- 
waTa, 5-3HaqHbie — 30 CTpaHHqeK baboc MeHbmero 
cJxjpMaTa, 4-3HaHHbie 3aHHMaioT BAecaTepo MeHbiuHH 
oo-beM, yMemaacb Ha A B yx CTpaHHuax Oojibmoro <J»op- 
MaTa, 3-3HaHHbie *e MoryT noMecTHTbcn Ha oahoh 
cxpaHHue. 
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^to >Ke KacaeTCH CbicTpoTbi BbiHHCJieHHH, to yciaHOB- 
JieHO, tto, HanpHMep, pacneT, BbinojiHHeMbm no 5-3Haq- 
hhm TaSjmuaM, TpefiyeT BTpoe MeHbine BpeMeHH, neM no 
^7-3HanHHM. 


JlorapH^MHHecKHe ahkobhhkh 

Ecjih BbinnanHTeJibHbie noTpefiHocTH npaKTnnecKOH 
JKH3HH h TexHnnecKoro o6nxofla Bnojrne oSecnenuBaiOT- 
CH 3- H 4-3HanHbIMH Ta6jIHU,aMH, TO, C flpyrOH CTOpOHbl, 
k ycjiyraM TeopeTnnecKoro Hcc,ne/xoBaTeJin hmciotch Ta6- 
JIHUbl H C TOpa3flO SojIbHIHM MHCJIOM 3Hai<OB, TeM Jia>Ke 
14-3Ha«iHbie JiorapntfiMbi Epnrra. Boo6me roBopn, Jiora- 
pucJjM b 6oJibuinHCTBe cAyiaeB ecTb hhcjio HppauHOHajib- 
HOe H He MO>KeT 6bITb TOHHO Bbipa^eH HHK3KHM HHCJIOM 
nncfip; jiorapncfiMbi SoJibinHHCTBa nuceji, CKOAbKO 6u 3Ha- 

KOB HH CpaTb, Bbipa*aiOTCH AHHIb npn6,TH>KeHHO,-TeM 

TonHee, neM 6 oJibine uncfip b hx MaHTiicce. J3 ,jih HayqHbix 
pagoT OKa3biBaeTcn HHorjia HeAOcraTOHHOH TOHHOCTb 14- 
3nanHbix jiorapncJ)MOB'); ho cpeAH 500 BceB03M0KHbix 06 - 
pa3UOB jiorapn^MHnecKHX TaOjinu, BbimeAioiix b cbct co 
B peMeHH hx H3o6peTenHn, HccjieAOBaTejib Bcer^a HafiAeT 
Taxue, KOTopbie ero yAOBjieTBopmoT. Ha30BeM, Hanpu.Mep, 
20-3HanHbie AorapH(})Mbi HHceji ot 2 ao 1200, H3AaHHbie 
bo OpaHHHH Kajuie (1795), fljia eme 6 ojiee orpaHHnen- 
hoh rpynnbi nnceji hmciotch Tafijinubi JiorapHtjiMOB c or- 

pOMHblM HHCJIOM AeCHTHHHbIX 3H3KOB-HacTOHLUHe JIO- 

rapn^MHHecKHe ahkobhhkh, o cymecTBOBaHHH KOTopbix, 
Kan h yfieAHjicH, He noA03peBaiOT h mhothc MaTeMaTHKii. 

BoT 9TH JlOrapHlflMbl-HCnOJIHHbi; Bee OHH — He A,eCH- 
TiniHue, a HaTypajibHbie 2 ): 

48-3Ha'iHbie TafijiHUbi BojibtJipaMa a.ih HHce,i ao 
10 000 ; 

61-3HanHbie Ta6,THUbi LUapna; 

102-3HanHbie Ta6AHUbi napKxepcra 
h, HaKOHeu, Aorapn^MHHecKaH CBepxAHKOBHHKa: 

260-3HanHbie Aorapn^Mbi AAaMca. 


') 14-3HaMHbie jiorapn(J)Mbi Bpurra HMeiOTcsi, Bnpoqeru, mnbKo 
Ajih MHceJi ot T ao 20 000 n ot 90000 ao 101 000. 

*) HaTypajibHbiMH na3HBawTcsi jiorapn({)Mbi, Bbmtc.neHHbie He 
npn ocHOBaHHH 10, a npn ochob 3 hhh 2,718..., o kotopom y Hac eme 
6yAeT pe<ib BnepeAH. 
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B nocJie^HeM cjiynae mh HMeeM, BnponeM, He TaOAii- 
uy, a TOJibKO Tai< Ha3biBaeMbie HaTypaAbHbie AorapuciH 
Mbi nsiTn ahcca: 2, 3, 5, 7 h 10 h nepeBOAHbift (260-3Han- 
HblH) MHOHCHTejIb AAH nepeHHCAeHHH HX B AeCHTHHHbie. 
HeTpyflHO, OAHaKO, noHHTb, ito, hmch AorapmfiMbi sthx 
nHTH HHCeJl, MOJKHO npOCTbIM CAOKeHIieM HJIH yMHO>Ke- 
HHeM noAynHTb AorapHtj)Mbi MHOKecTBa cocTaBHbix hh- 
ceji, HanpnMep, Aorapntjm 12 paBen cyMMe AorapHtbMOB 
2, 2 h 3 h t. n. 

K JlOrapHtJjMHHeCKHM AHKOBHHKaM MO>KHO 6bIJIO 6bl C 
noAHbiM ocHOBaimeM OTiiecTH h c>ieTHyio AHiieftKy— «Ae- 
peBHHHbie Jiorapn4)Mbi», —ecjiH 6u stot ocrpoywHbm 
npnOop He CAeAaACH 6jiaroAap« CBoeMy yn,o6cTBy cTOJib 
*e oObiHHbiM cneTHbiM opyAHeM aah tcxhhkob, nan Ae- 
CHTHKOCTOHKOBble CHeTbl AAH KOHTOpCKHX paSOTHHKOB. 

llpHBbiHKa yramaeT nyBCTBO usyMAeHHH nepeA npn6o- 
Pom, pagoTaiomHM no npHHunny AorapHcJjMOB m tcm He 
MeHee He TpeOyiomuM ot noAbayiomuxcn hm Aa*e 3Ha- 
j hhji Toro, hto Tanoe Aorapntjm. 

ilorapH^iM&i Ha acTpajie 

CaMblfi nopa3HTeAbHbIH H3 HOMepOB, BbinOAHHeMbIX 
nepeA nyOAHKOn npoifieccHOHajibHbiMH cneTHHKaMH 6e3 
coMHeHHH cAeAyioiAHH. ffpeAyBeAOMAeHHbie achn'inen 
HTO c-ie-niHK-Biipryol SyneT H3BAei<e.Tfi b y M e Kopnn B u- 
cokhx cTeneHefi H3 MHoro3HanHbix nuceA, bh 3aroTOBAne- 
Te AOMa nyTeM TepneAHBbix BbiKAaAOK 31-ro cTeneHb na- 
KOro-HnSyAb HHCAa h HaMepeHbi cpa3HTb cneTHHKa 35- 
*HaiHbIM HHCAOBblM AHHKOpOM. B HaAAOKaiAHH MOMCHT 
Bbi oopamaeTecb k cqeTHHKy co cAOBaMH: 

— A nonpoSyfiTe H3BAe«ib KopeHb 31-h cTeneHH H 3 
CAeAyromero 35-3HanHoro AHCAa! 3annuiiiTe, h npoAHK- 

BnpTyo3-BbinncAHTeAb SepeT Me.i, ho npe>KAe neM bh 
ycne.iH OTKpbiTb poT, HToObi npoH3HecTM nepByro umbpy 
y Hero y*e HanncaH pe3yAbTaT: 13. 

He 3Han «Hcjia, oh H3BAeK H3 Hero KopeHb, Aa eme 
31-h CTeneHH, Aa erne b yMe, Aa emtr c MOAHHeHocHofi 
OblCTpOTOn!... 

Bbi HSyMAeHu, yHHHTo>KeHbi, a weiKAy tcm bo bccm 
3TOM HeT HHnero cBepx-becTecTBeHHoro. CenpeT npocTO 
B TOM, ATO CymeCTByeT TOAbKO OAHO HIICAO, HMeHHO 13, 
13 H. II. riepejibMau 
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KOTopoe b 31-fi cTeneHH AaeT 35-3HaHHbifi pe3yjibTaT 
Mncjia, MeHbiune 13, ,zi,aioT MeHbiue 35-uncJ)p,-66jibiiiHe 
Oojibuie. 

OTKy^a, oflHaKO, cieTMiiK 3Ha.n sto? Kan pa3bicKa.T 
oh h iic.no 13? EMy noMOrJin JiorapntjiMbi, ABy3Han- 

Hbie J10rapHC|3MbI, KOTOpbie OH nOMHHT HaH3yCTb AJ1H 
nepBbix 15—20 HHceJi. 3aTBepAHTb hx BOBce He Tax xpyA - 
ho, nan KaJKeTCH, ocoSeHHO ecJiH no.nb30BaTbcn TeM, hto 
. norapHiJjM cocTaBHOro nupna paBeH cyMiae AorapntJiMOB 
ero npocTbix MHO>KHTe.neft. 3Haa TBepAO .norapHtjiMbi 2, 
3 h 7 1 ), Bbi y>Ke 3HaeTe .norapHtjiMbi HiiceJi nepBoro ab- 
cHTKa; ajih Bxoporo AecHTKa xpeOyeTCH hdmiiht* .nora- 
pmJ)Mbi eme nerapex HHce.n. 

Kax 6bi to hh Sbuio, acrpaAiibifi BbiHHc.nnTe.nb Mbic- 
.neHHO pacnoJiaraeT cneAyiomeH TaS.nnHKOH ABy3Hannbix 
.norapn(J)MOB: 


Huc.ia 

Jlor. j 

Hucjia 

Jlor. 

2 

0,30 

11 

1,04 

3 

0,48 

12 

1,08 

4 

0,60 

13 

1,11 

5 

0.70 

14 

1,15 

6 

0,78 

15 

1,18 

7 

0,85 

16 

1,20 

8 

0,90 

17 

1.23 

9 

0,95 

18 

1,26 



19 

1,28 


H3yMHBIUHH Bac MaTeMaTHHeCKHH TplOK COCTOHJI B 

c.neAyiomeM: 

31 _ 04 

Ig Y (35 UH$p) = -gp- 

Hckomhh .norapmjiM mojkct 3aK.nioHaTbCH Me>KAy 
h pjp hjih Me>KAy 1.09 h 1,13. 

B 3TOM HHTepBajie HMeeTCH .norapii(})M TOJibKO oa- 
noro ue.noro Hnc.na, hmchho 1,11—jiorapntjiM 13. TaKHM 


’) HanoMHHM, hto lg 5 = lg -g- = 1 — Ig 2. 
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nyTeM h Hafi^eH omejiOMHBiUHft Bac pe3yAbTaT. Kohcmho, 
^Tofibi gbicTpo npoAeJiaTb Bee sto b yMe, HaAO ofijiaflaTb 
naxofl^HBOCTbK) h cHopoBKofi npotfieccHOHajia, ho no cy- 
mecTBy Ae.no, Kan bhahtc, aocthtomho npocTO. Bbi h 
caMH Mo>KeTe Tenepb npoAejibrnaTb noAoSiibie cfiOKycbi, 
ec.nH He b yMe, to Ha 6yMare. 

flycTb BaM npeA-noweHa 3aAana: ii3BAeHb xopeHb 64-il 
CTenemi H3 20-3HaHHoro nucjia. 

He OCBeAOMHBUJHCb O TOM, HTO 3T0 3a HHCJIO, Bbi M0- 
>KeTe o6-bHBHTb pe3yjibTaT H3BJie i ieiiHH: KopeHb paBeH 2, 

64 _ , q 

B caMOM AeJie Ig \ (20 UHCjip) = j oh AOJiweH 

IQ IQ QQ 

cAeAOBaTejibHo, 3aKJiioHaTbCH -3~ h , T . a. 

Mew Ay 0,29 h 0,32. Taxon JiorapncJ)M jxjih ue.noro mhcah 
TOA fjKO oahh: 0,30. .., t. e. Jiorapiujwi HiicJia 2. 

Bbi Aa>Ke Mo>KeTe OKOHnaTejibHo nopa3HTb 3araAHH* 
Ka, cooSihhb eMy, xaKoe hhcjio oh coSupajicH BaM npo- 
AHKTOBSTb! 3HaMeHHToe «iuaxMaTHoe» HHCJIO 

2 64 = 18 446 744 073 709 551 616. 

JlorapmJiMbi Ha mhbothoboahgckoh tpepivie 

3AAAMA 

KoAHMecTBO Tax Ha3biBaeMoro «noAAepwiiBaiomero» 
KopMa (t. e. to HaHMeHbiuee kojiiihcctbo ero, KOTopoe 
jiHuib nonojiHueT TpaTbi opraHH3Ma Ha TenjiooTAaHy, 
paSoTy BHyTpeHHHX opraHOB, BoccTaHOBAemie OTMHpaio* 
iahx KjieTOK h t. n.) ') nponopmiOHajibHO HapywHoft 
noBepxHocTH Tejia >khbothoto. 3Han sto, onpeAejiHTe 
KajiopHHHOCTb noAAepwnBaiomero KopMa ajih Bojia, Beca¬ 
me 1,0 420 m, ec mi npn Tex we ycjiOBiiax boji 630 Ke bg- 
com HywAaeTCH b 13 500 Kajiopnax, 

peuiehhe 

Hto6m peuiHTb STy npaKTHHecKyio 3aAany H3 o6jia- 
cth WHBOTHOBOACTBa, noHaAoSHTCH, i<poMe ajireOpbt, 
npHBJieMb Ha noMomb h reoMeTpHio. CorJiacHo ycxoBHid 


') -OTjumie ot «npoAyKTHBHoro» KopMa, t. e. nacTH KopMa, 
HAymeft Ha Bbipa6oTKy npo/lyKLUiH jKHBOTHoro, pa^n noTopoft oho 
COAep^HTCH. 


13* 
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3aflaqn ncKOMan KajiopHHHOCTb x nponopunoiiajibHa no- 
BepxHocTH (s) Bo.aa, t. e. 

13 500 == ' 


rae si — noBepxHOCTb TeAa BOAa, Becmnero 630 kz. II 3 
reoMeipHH mu mam, ato noBepxHocru (s) noaoSHux 
TeJi othocbtch, Kax KBanpaTbi Iix JiHHenHux pa3Me- 
POB (/), a oO-beMbi (h, cjieAOBaTejibHO, Beca) — Kax KyObi 
AHHefiHbix pa3Mep0B. noaTOMy 

j-Z£; h 3 

Sj l\ 630 /j 


/_ ~'V / 420 

Z, } V 630 ’ 


OTKyaa 


13500 


]/'~420 2 _ 3 f / 420 \ 2 _ 

^630^~ V \63oJ ’ 

X=13500|^ 



C noMombK) AorapH^MH^ecKHX TaOjinu, HaxoAHM: 
x = 10 300. 

Boa HymAaeTCH b 10 300 KaAopnnx. 


J1orapH4)Mbi b MyauKe 

My3bmaHTU peflKO yBAexaiOTCH MaTeMaTHKon; 6oAb- 
UIHHCTBO HX, niiTaH K 3XOH HayKe AyBCXBO yBa>KeHHH, 
npeanonHxaex Aeprcaxbcn ot Hee noaaAbiue. Memjly tcm 
M y 3 biKaHTbi — aa>Ke Te, KOTopue He npoBepniox, no.a,o6- j 
ho CaJibepn y flymKHHa, «aAre6poii rapMOHHio», — co- 
npHKacaroTCH c MaxeMaxHKon ropa3AO Aame, AeM caMH 
noA03peBaK)T, h npHTOM c thkhmh cTpaiuHbiMH BemaMH, 

Kax AorapmfiMbi. 

no3BOAK) cede no sxoMy noBOAy npuBecxn orpuBOK I 
H3 craTbn Hauiero noKOHHOro (J)H3HKa npocjj. A. OftxeH- 1 
BaAb^a *). 

«ToBapHHl MQH no rHMH33HH ak)6ha HrpaTb Ha pon- 
Ae, ho He ak)6ha MaTeMaTHKH. Oh Aa>Ke roBopHA c ox- 


i) OHa Cbi.ia lianciaTana b «PyccKon acxpoiiOMii'iecKOM KaJieH- 
Aape Ha 1919 r.» h 03ar.xaB.xena «0 6o.ibWHx 11 iia.ibix paccTon- 


TeHKOM npeHe6pe*eHHH, hto My3biKa h MaTeiviaTHKa 
Apyr c ApyroM HHnero He hmciot o6mero. ..npaB^a, I7h- 
^arop Harneji KaKne-TO cooTHomeHun Me>KAy 3ByKOBbiMH 
Ko.ne6aHHHMn, — ho Beflb Kan pa3 nntjjaropoBa-TO raM- 
wa aah Hamefi My3biKH h OKa3ajiacb HenpnMeHHMoii“. 

FIpeACTaBbTe >Ke ce6e, nan HenpHHTHO 6ua nopaweii 
moh TOBapHLU, KorAa a AOKa3aji eMy, hto, nrpan no KJia- 
BHinaM coBpeMeHHoro ponJin, oh nrpaeT, coSctbchho ro- 
Bopn, Ha JiorapHc|3Max... M ACiicTBHTeAbHO, Tan Ha3bi- 
BaeMbie „CTyneHH“ TeMnepnpoBaHHOH xpoMaTHnecKofi 
raMMbi He paccTaBjieHbi Ha paBHbix paccTOHHHnx hh no 
OTHOUieHHK) K HHCAaM KOAeSaHHH, HH no OTHOUieHHIO K 
AJiHHaM BOJIH cooTBeTCTByromHx 3ByKOB, a npeACTaBjimor 
Co6ofi JIOrapH(J)MbI 9THX BeJlHHHH. TojIbKO OCHOBaHHe 
9 thx JiorapncjiMOB paBHO 2, a He 10, nan npHHjrro b Apy- 
nix cAynanx. 

nOJIO>KHM, HTO HOTa do CaMOH HH3KOH OKTaBbI-6y- 

Acm ee Ha3biBaTb HyjieBOH oKTaBOH — onpeAejieHa .7 
KOAeSaHHHMH b ceKyHAy. TorAa do nepBOH OKTaBbi 6y- 
AeT Ae.naTb b cenyHAy 2n KOAeOaHHH, a m-ft OKTaBbi 
n • 2 m KOJieSaHHH h t. a. 06o3HannM Bee hotm xpoMaTii* 
wecKofi raMMbi pohah HOMepaMH p, npHHHMan ochob- 
hoh toh do Ka*AOH OKTaBbi 3a HyjieBoft; TorAa, Hanpn- 
Mep, toh sol 6yaer 7-ft, la 6yAeT 9 -h h t. a.; 12-h toh 
6yAeT onnTb do, TOJibKO OKTaBOH Bbiine. Tan KaK b Teiw- 
nepapoBaHHOH xpoMaTnnecKOH raMMe Ka*Abifl nocAe- 

AyioiAHH toh HMeeT b }/ r 2 OoAbniee mhcao KOAeSaHHH, 
neM npeAbiAymiift, to hiicao KOAeSamiH AioSoro TOHa 
MOffiHO Bbipa3HTb tj)OpMyAOH 

N pm = n.2 m CP"2T. 

JTorapnifiMHpyH 9Ty 4>opiviy^ noAynaeM: 

5 : N pm = Ig n 4- m Ig 2 + p 

HAH 

] s N pm = Ig n -+- (>8 + -2^} I g 2, 

a npHHHMan hiicao KOAeOamiH caMoro HH3Koro do 
3a eAHHHuy (n=l) h nepeBOAH Bee AorapnijiMbi 
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k ocHOBaiiHio, paBHOMy 2 flap nonpoery npiiHinvran 
lg2=l), MMeeM: 

lg N pm = tn + -^. 

OrciOAa bhahm, wto HOMepa KaaBHiuen ponan npeA' 
CTaBanioT co6ofi aorapntj)Mbi wncea KoaefiaHnn cooTBei-' 
CTByiomiix 3ByKOB 1 ). Mbi aa>Ke mo>kcm cKa3aTb, no ho-> 
Mep OKTaBbi npeacTaBaaeT co6oh xapaKTepncTHKv, 
a HOMep 3ByKa b aaHHOH OKTaBe 2 ) — m a h t ii c c y aToro 
aorapn(f)Ma». 

HanpiMep, — noHCHHM ot ce6fl, *— b TOHe sol TpeTben 
OKTaBbi, t. e. b wucae 3-f--j2 (« 3,583), wncao 3 ecTb 

xapaKTepHCTHKa aorapwfiMa wucaa KoaefiaHiin stoto 
TOHa, a (» 0,583) — MaHTiicca toto >Ke aorapmjma 
npH ocHOBaHHH 2; wncao KoaefiaHHH, caeAOBaTeabHO, b 
23,583 5 T e. b 11,98, pa3a 6oabiue WHcaa Koae6aHiiH to- 
Ha do nepBOH OKTaBbi. 

3B83flbl, myM H Jior pHCjlMM 

3aroaoBOK stot, cBH3biBaioiunft croab, Ka3aaocb^ 6bi, 
HecoeaiiHHMbie Bemn, He npHTH3aeT 6biTb napoflHen na 
npoH3BeaeHHH Ky3bMbi npyTKOBa; pewb b caiuoM jieM 
nofiaeT o 3Be3aax H o uiyMe b TecHoii cbh3h c aorapHtp- 
MaMH. 

IUyM II 3Be3AbI ofi-beaHHHIOTCH 3fleCb nOTOMy, WTO H 
TpOMKOCTb IliyMa H apKOCTb 3Be3A OUeHHBaiOTCH Oa.HHa-> 
KOBbiM o6pa30M — no aorapni|)MHwecKOH iunaae. 

AcrpoHOMU pacnpeaeajnoT 3Be3flbi no cTeneHHM bhj 
flHMOH HpKOCTH H3 cBe-maa nepBofi BeaHWHHbl, BTopoii 
BeanwHHbi, TpeTbeii n t. r. nocaeaoBaTeabHbie 3Be3AHbie 
BeaiiWHHbi BOcnpiiHHMaioTcn raa30M KaK waeHbi apmJjRie- 
THwecKOH nporpeccini. Ho <})H3HwecKaH npKOCTb nx H3iwe- 
HHeTCH no HHOMy 3aKOHy: 06'beKTHBHbie HpKOCTH COCTaB- 
jihiot reoMeTpnyecKyio nporpeccMio co 3HaMeHaTCJi6M 2,a« 
Jlereo noHHTb, wto «BeanwHHa» 3Be3abi npeacxaBaneT 
co6oh He wto HHoe, Kan aorapHipM ee $H3HwecKofi np- 
kocth. 3Be3fla, HanpnMep, Tpeiben BeanwnHbi npwe 3Be3- 

>) yr.ino>KeiiHbie Ha 12. 

s ) AeJiCHiibiii Ha 12. 
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AW nepBOH BejiHHUHBi b 2,5 3 ->, t. e. b 6,25 pa 3 a. Kopone 
TOBOpH, OUeHHBaH BHAHMyiO HpKOCTb 3Be3A, aCTpOHOM 
onepnpyeT c ra6Aimen AorapinfiMOB, cocraBAemioii npa 
ocHOBaHHH 2,5. He ocranaBAHBaiocb 3Aecb noApooiiee Ha 
3THX HHTepeCHbIX COOTHOUieHIiHX, ran KaK hm yAeAeHo 
AocraroHHo crpamm b Apyroii Moeft KHiire — «3amiMa- 
TeJlbHaH aCTpOHOMHH». 

CxOAHbIM o6pa30M OUeHHBaeTCH H rpOMKOCTb myMa 
BpeAHoe BJiHHHue npoMwinAemrux myMOB Ha 3AopoBbe 
paSomix II na np0H3B0AHTeJibH0CTb rpyAa noSyAHAO bw- 
pa6orarb npneMw to'ihoh hhcaoboh onemoi rpoMKOcru 
myMa. EAHHHneii rpoMKOCTH CAy>KHT «6e,i», npaimme- 
ckh ero AECHTaH aoah, «Aetui6eA». nocAeAOBareAb- 
Hwe crenemi rpoMKOcru — 1 6e/i, 2 6eJia h t. a. (npaK- 
TimecKH— 10 AemiSeji, 20 AemiSeji « t. a-)-— cocTaBjia- 
iot ajib Hamero cjiyxa apudDMerimecKyio nporpeccnio. 
<&H3H'iecKaH H<e «ciiAa» arnx myMOB (TO'rnee — 9Hepnm) 
cocraBJiHer nporpeccnio reoMerpmiecKyio co 3HaMeHaTe- 
Aew 10. Pa3Hocm rpoMKocreft b 1 6eji OTBenaeT otho- 
rneHne chaw myMOB 10. 3Hamir, rpoMKocrb myMa, Bbi- 
pa>KeHHan b 6eAax, paBHa AecsmniHOMy jiorapnrtjMy 
ero (J)H3H i iecKOH chaw. 

fleAo craHeT HCHee, ecjnr paccMorpiiM irecKOAbKo npri- 
MepoB. 

Thxhh meJiecT ahctbcb onemiBaercH b 1 6en rpoM- 
K3H paaroBopHan penb —b 6,5 6eJia, pbmaHbe AbBa —b 
8,7 6eJia. OrciOAa cJieAyeT, hto no cime 3ByKa pa3roBop- 
nan pe'ib npeBbimaeT meJiecT AHCTbeB b 

10 6 - 5- , = 10 5 ’ 5 = 316 000 pas; 

AbBHHoe pwHaHbe cnjibHee rpoMKofi pa3roBopHoii pe i m b 

l 08 , 7 - 6.5 = 10 2,2 = 1 58 pa3 

IHyM, rpoMKocrb KOToporo OoJibme 8 6eJi, npn3HaercH 
BpeAHWM aah neJiOBe'iecKoro opraHH3Ma. YKasaHHaa 
HopMa Ha MHomx 3aBOAax npeBocxoAHTCH: 3Aecb 6w- 
naiOT rnyMbi b 10 n 6oJiee 6eJi; yAapbi MOJiorKa b crajib- 
Hyio nAHTy nopo>KAaiOT ruyM b 11 6ca. UiyMbi am b 100 
n 1000 pa3 ciiAbHee AonycriiMon nopMbi iib 10—100pa3 
rpoMHe caMoro myMHoro Mecra HuarapcKoro BOAonaAa 
(9 6eA). 

CAynanHocTb ah to, hto h npn oueHKe bhahmoh np- 
kocth CBeriiA h npn H3MeperiHH rpoMKOcrn myMa mh 
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HMeeM .aejio c jiorapniJ)Mn i iecKoft 3 aBHCHMOCTbK> Me>K^,y 
BeamHHofi omymeHHa h nopoKflaioiuero ero pa3Apa>Ke* 
huh? HeT, to h Apyroe —cjie^cTBneo6mero3aKOHa (na- 
3UBaeMoro «ncHxoc})H3n'iecKHM 33kohom OexHepa»), 
rjiacamero: Be.'iH'inna om.ym.eHHa nponopunoHajibHa jio- 
rapn(})My Be.Tn'ini'rfa pa3.apa>KeHHH. 

Kax bhahm, jiorapnc})Mbi BTopraiOTCa n b o6jiacTb 
ncnxoJiormi. 

J1orapHi})Mbi b anempoocBeme hh 

3 A A A 4 A 

ripn'iHHa Toro, HTO HanoJiHeHHbie ra30M (aacTO Ha- 
3UBaeMbie nenpaBHJibHO «nojiyBaTTHbiMH») jiaMnoaxH 
aaior SoJiee apKHH CBer, aeM nycTOTHbie c MeTajuiHae- 
CKOH HHTbK) H3 Taxoro >xe MaTepnaJia, xpoercH b pa3- 
jihhhoh reMneparype hhth HaxaJia. Flo npaBHJiy, ycra- 
HOBJieHHOMy b (})H3HKe, o6ui.ee KOJinuecTBO CBeTa, ucny- 
cxaeMoe npu 6eJiOM Ka.ieuiiii, pacrer nponopuHOHaJibHO 
12-h creueHH a6coJUOTHOU reMneparypbi. 3Haa aro, npo- 
fleJiaeM Taxoe Bbiuiicjieune: onpeAeJiuM, bo cxojibKo pa3 
«nojiyBaTTHau» JiaMria, reMnepaTypa hhth Haxajia ko- 
Topofi 2500° a6coJHOTHoft niKaJibi (t. e. npu cueTe ot 
—273° U), HcnycxaeT 6oJibuie CBeTa, aeM nycTOTHaa c 
HHTbK), HaKaJieHHOH flO 2200°. 


PELUEHHE 


06o3Ha i iHB HCKOMoe oTHonieHne uepe3 x, H\ieeM ypaB- 
HeHiie 

_ / 2500 '12 / 25V 2 

X — [ 2200 j V 22 ) ’ 

OTKy,n,a 

\gx= 12 (lg 25—lg 22); x = 4,6. 


HanoJiHeHHaa ra30M JiaMna ncnycxaeT CBeTa b 4,6 pa- 
38 6oJibuie, ne>KeJiH nycTOTHaa. 3HaaHT, ecJiH nycTOTHaa 
jiaeT CBeT b 50 CBeaefi, to nanoJiHeHnaa ra30M npu Tex 
>Ke ycJioBnax £acT 230 cBeaeft. 

C^ejiaeM eme pacaeT: Kaxoe noBbiuienne aocoJiioT-* 
hoh TeMnepaTypbi (b npoueuTax) HeoOxoflHMO flJia yfl- 
BoeHna apKOCTH jiaMnoaxH? 
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PEIUEHHE 


CocraBjiaeM ypaBHeHiie 

t 1 + tw) 12 = 2 ’ 

OTKyAa 

(* + "TOO ) ~ TsT H x ~ 

HanoHeu, Tperbe Bbi i inc^eHne: HacKonbKo— b npo- 
ueHrax — B03pacTeT HpxocTb JiaMno'iKH, ecjin TeMnepa- 
Typa ee hhth (aOcoJiiOTHan) noAHHMeTCH na 1%? 

P E III E H H E 

BbinOJIHHH c nOMOlUbK) JIOrapn4)MOB BbPlHCJieHHe 

* = 1,01 12 , 

HaxOAHM: 

x = 1,13. 


flpKOCTb B 03 pacrer Ha 1-3%. 

ripoAejiaB BbWHCJieHne ajih noBbimeHHH TeMnepary- 
pbi Ha 2%, HaftAeM yBejnnieHHe hpkocth Ha 27%, npn 
noBbiuieHHH TeMneparypu Ha 3% — yBejnmeHHe hpko¬ 
cth Ha 43%). 

OTciOAa hcho, noneMy b rexHHKe H3roroBJieHHH ajiex- 
TpoJiaMnoHeK Tax 3a6oTHTCH o noBbiuieHHH TeMnepary- 
Pbi HHTH Haxajia, Aopo>Ka KaJKAbiM jihuihhm rpaAycoM. 

3aeemaHHfl Ha cothh jieT 

Kto He CJibixaji o tom JiereHAapnoM qncne niueHHH- 
Hbix 3epeH, Kaxoe 6yATO 6bi noTpeOoBaji ce6e b HarpaAy 
H3o6peTaTeJib maxMajpoH nrpbi? Hhcjio sto cocraBJiH- 
Jiocb pyTeM nocJieAOBaTeJibHoro yABoeHHH eAHHHUbi: 3a 
nepBoe noJie HiaxMaTHofi aockh natotfgefaTejib noTpeOo- 
Baji 1 3epHO, 3a BTopoe 2 h t. a., Bee yABanBaa, ao no- 
CMeAHero, 64-ro nojin. 

OAHaKO C HeO>KHAaHHOH CTpeMHTejIbHOCTbK) HHC.ia 
pacTyT ne TOJibKo npn nocjieAOBaTejibHOM yABoeHHH, ho 
h npn ropa3AO 6ojiee yMepeHHofi Hopivie yBejiHHemiH. 
Kanma.-i, npHHocHiipiH 5%, yBejnnniBaeTCH ea<eroAHO 
b 1,05 pa3a. Kan 6yATo He CTOJib 3a mctho B03pacTaHne. 
A MOKAy TCM no nponiecTBun AocraTonHoro npoMe>KyT- 
Ka BpeMeHH KanHTaji ycneBaeT BbipacTH b orpoMHyio 
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.cyMMy. 3tiim oS-bHCHHercH nopa>KaK)mee yBeAHMemie xa- 
nmaJioB, 3aBemaHHbix na BecbMa /tOJiruii cpon. Ka>KercH 
CTpaHHbIM, HTO, 0CT3BAHH AOBOAbHO CKpOMHyK) CyMMy, 
3aBemarejib AeAaeT pacnopHJKeHHH 06 ymiare orpoMHBix 
KaraiTajioB. H3bcctho 3aBemaime 3HaMemrroro aMepn- 
KaHCKoro rocyaapcTBeHHoro AenTeAH BeHbHMHHa Opan-* 
kahh3. Oho onyfoniKOBaHO b «Co6paHHH pa3Hbix cohh- 
H€HHU BeHbHMHHa ®paHKAHHa». BoT H3B.ie l ieHHe H3 

Hero: 

«npenopy l iaio Tbicnny (JjyHTOB crepJiHHroB ooctoh- 
CKHM HtHTeAHM. EcJIH OHH n_ HMyT 3Ty TbICH'Iy (JjyHTOB, 
to aoajkhh nopy'iHTb ee oioopHeftmuM rpaxyaanaM, a 
OHH 6yAyT ABBaTb HX c npoueHraMH, no 5 Ha cro b roA, 
b 3aeM moaoaum peMecjieHHHKaM *). CyMMa 3Ta nepe3 
CTO JieT B03BbICHTCH AO 131 000 (JjyHTOB CTepAHHTOB. H 
*eAaio, hto6h Toraa 100 000 etymon ynoTpegjieHbi Sh¬ 
ah Ha nocTpofiKy oSmecTBeHHbix 3AaHnfi, ocTajibHbie >xe 
31000 (JiyiiTOB OTAaHU 6uah b nponeHTU Ha 100 JieT. 
no iiCTe'icHim BToporo cTOJieTHH cyMM3 B03paCTeT AO 
,4 061000 (JjyHTOB CTepAHHroB, H3 kohx 1060 000 (JjyHTon 
ocTaBAHK) b pacnopn^ennn Soctohckhx >KHTeAeft, a 
3 000000 —ripaBAeHHio Maccany3eTCKOH o6l«wW, Aa- 
jiee He ocMeAHBaiocb npocTHpaTb cbohx bhaob». 

OcTaBAHH Bcero 1000 (})yHTOB, OpaHKAHH pacnpeAe- 
jujeT MHAAHOHbi. 3Aecb HCT, oAHaKo, HHKaKoro HeAopa3y- 
MeHHH. MaTeMaTtwecw4 pacneT yAOCTOBepaet, hto co- 
o6pa>KeHHH 3aBemaTeAH BnoAne peaAbHbi. 1000 (JjyHTOB, 
vBeAHHHBaHCb e>xeroAHO b 1,05 pa3a, nepe3 100 AeT 

AOAJKHbi npeBpaTHTbCH B 

X= 1000 • 1,05 100 $yHTOB. 

3tO Bbipa>KeHHe MOJKHO BblHHCAIlTb C nOMOLUbK) AO- 
rapw^MOB 

lgx=lg 1000+100 lg 1,05 = 5,11893, 


b corAacuH c TeKCTOM 3aBemaHHH. XlaAee, 31 000 cJjyH- 
tob b TeneHne cAeAyiomero cTOAeTun npeBpaTHTcn b 
y =31 000- 1,05 100 , 

i) B AMepHKe b Ty anoxy eme He eu.no kpcahthux yqpe*AeHHft. 
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OTKyna, Bbi'incjiHfl c noMoinbK) JiorapmJiMOB, HaxoAMM: 
y=4 076 500 

— cyMMy, HecymecTBeHHO OTjnniaioinyiocH or ynasaHHOH 
b 3aBemamiH. 

npeflocraBJiHio qurarejiio caMocroareJibHo peuiHTb 
cnenyiomyio 3anaqy, nonepnHyTyio ii3 «rocnon ToJioBJie- 
Bbix» CajiTbiKOBa: 

«nopiJ)npnfi BjiaflHMupoBH'i chaht y cegn b KaguHe- 
Te, HcmiCbiBaa mujuipHiiiMii BbiKJiaAKaMH jihcth gyMani. 
Ha 3tot pa3 ero 3aHHMaer Bonpoc: CKOJibKO gbiJio gbi y 
Hero renepb neHer, ecjin 6bi MaMeHbKa nonapeHHbie eMv 
npn po>KAeHHH aeflyiuKofi H a 3ygon cro pygjiefi He npu- 
CBOHJia ce6e, a nojiowmia b jioMgapn Ha hmh Majiojier- 
Hero nop^npiin? Buxoaht, oAnaKo, HeMHoro: Bcero bo- 
ceMbcoT pygjieii». 

npeanojiaraa, hto nopijuipnio b momcht pacneTa 
6hjio 50 jieT, h c^eJiaB nonyineHiie, uto oh npoH3BeJi 
Bbi'uicjieHne npaBHJibno (nonyineHHe MajioBepoHTHoe, 
Tan Kan euBa jih ToJiOBJieB 3Haji jiorapinJiMbi h cnpaB- 
jihjich co c«@SKHbiMH; npoueHTaMH), TpeSyercH ycraHo- 
BHTb, no CKOJibKy npoueHTOB njiaruji b to BpeMH jiom- 
6apn. 

HenpepbiBHbm pocT Kan Tajia 

B cgepnaccax npoueHTHbie .neHbrn npHcoenuHnioTca 
k OGHOBHOMy KamiTajiy e>Kero,mio. Ecjih npucoeniiHeHiie 
coBepuiaercn name, to Kamrraji pacTeT gbicrpee, Tan 
Kan b 06pa30BaHHH npoueHTOB yuacTByeT gojibinan cyM- 
Ma. Bo3bMeM qncTo TeopenmecKHH, BecbMa ynpomeHHbiii 
npuMep. nycTb b cgepnaccy noJio>KeHo 100 pyg. H 3 100% 
rouoBbix. Ecjih npoueHTHbie neHbrn gynyr npucoeuHHe- 
Hbi K ocHOBHOMy KamiTajiy jiniub no HCTeueHUH rona, to 
k 3T0My cpouy 100 pyg. npeBpaTsrrcH b 200 pyg. ho- 
cmotphm Tenepb, bo hto npeBpaTHTcn 100 pygjien, ecjiu 
npoueHTHbie neHbrn npucoennHuTb k ocHOBHOMy Kann- 
Tajiy Kan^ubie nojirona. no HCTenemin nojiyronun 100 pyg 
BbipacTyT b 

100 pyg.- 1,5=150 pyg. 

A enxe nepe3 nojirona — b 

150 pyg. - 1,5 = 225 pyg. 
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Ecjiii npiicoe/iiiiiemie ^.ejiarb Ka>KAbie ^ ro.ii,a, to no 
iicre'ieHHH roAa 100 py6. npeBpaTHTCH b 

100 pyo. • (l |) 3 «237 py6 . 03 kob. 

EvfleM yyamarb cpoKH npucoenHHeHHH npouenrHbix 
neHer ao 0,1 roAa, ao 0,01 ro«a, ao 0,001 roAa h t. a. 
TorAa H3 100 py6. cnycra toa noAyHHTca: 

100 py6.-U 10 « 259 py6. 37 Kon. 

100 py6. • 1,01 100 ^270 py6 . 48 kob. 

100 py6. • 1,001 1000 ~ 271 py6. 69 kob. 

MeTOAaMH Bbicuiefi MaTeMaTHKH AOKa3biBaeTCH, hto 
npn 6e3rpaHH'iHOM coKpameHiin cpoKOB n pHCoe Aiinciina 
HapamenHbiH KamiraJi ne pacreT SecnpeAeAbHO, a npn- 
6AH>KaeTCH k HeKoropoMy npeAe^y, paBHOMy npH6AH3H- 
TeAbHO ') 

271 py6. 83 non. 

EoAbiue neM b 2,7183 pa3a Kanman, noAOKeHHbiii 113 
100%, yBeAHAHTbca He Mo>KeT, Aa>Ke ecAH 6bi Hapoc- 
iulie npoueHTbi npHcoeAHHHAHCb k KanHTaAy na>KAyK> 
cenyHAy. 


Smcjio „ e “ 

rioAy'ieHHoe hhcao 2,718..., Hrpaiomee b Bbicmeji 
MaTeMaraKe orpoMHyio poAb, — He MeHbuiyio, noJKaAyn, 
qeM 3HaMeHHToe hhcao it, — HMeeT oco6oe o6o3Ha i ie- 
Hue: e. 3ro — hhcao HppamiOHaAbHoe: oho ne mc&kct 
CblTb TO'IHO Bbipakeno KOHe'lHbIM HHCAOM UHlJip ), HO 
Bbi'iHcAaeTCH TOAbKO npn6AH>KeHHo, c ak)6oh crenenbio 
tohhocth, c HOMOHibK) cAeAyiomero p«Aa: 

1 +T + 7^2 + 17^73+ 1-2-3-4 + 1-2-3-4-5 + " ' 
H3 npHBeAeHHoro Bbiuie npHMepa c poctom Kanura- 
Aa no caokhum npoueHraM Aerno BHAeTb, hto hhcao e 


9 floo6Hble AOJIH KOneflKH MbI OTfipOCHAH. 

2) KpoMe Toro, oho, nan h tocjio n, TpancueH/ieHTHo, t. e h< 
mo>kot no.ny’iHTbCfi b pe3yjibT3Te peir.eHHfi KaKoro 6bi to hh ohjh 
ajire6paniecKoro ypaBHOHHfi c ueJibiMH K 03 ([)([)HUneHTaMH. 




ecTb npe^eji Bbipa>KeHHH 



npn GecnpeACAbiioM B03pacTaHiin n. 

no MHOrHM npH'UIHaM, KOTOpbIX MbI 3AeCb H3AO/KHTb 
He MoweM. hhcao e oneHb ueAecoo6pa3iio npHHHTb 3a 
ocuoBaHiie CHcreMbi AorapucJuioB. TaKHe TaSAimbi («Ha- 
TypaJibHbix JiorapniJ)MOB») cymecrByiOT u HaxoAflT ce6e 
HiHpoKoe npiiMeHeHiie b Hayxe h rexHHKe. Te Jiorapm})- 
Mbl-HCnOJIHHbl H3 48, H3 61, H3 102 H H3 260 UH$p, 0 KO¬ 
TOpbIX Mbi roBopibiii paHee, HMeioT ocuoBamieM hmchho 
Hnc.no e. 

Hhcao e noHBJiHeTCH HepeAKo TaM, r^e ero BOBce He 
o>KHAajin. nocraBHM ce6e, nanpHMep, ranyio 3aAany: 

Ha Kaniie HacTH HaAO pa36nrb AaHHoe hhcao a, hto- 
6bi npoii3BeAeHiie Bcex Haereft 6biJio HaHSojibiuee? 

Mbi y>Ke siiaeM, hto Han6ojibiuee npoH3BeACHne npii 
nocroHHHOH cyMMe AaioT HHC.na Tor^a, KorAa ohh paBHbi 
Sfeway co6oft. Hcho, hto hhcao a HaAO pa36HTb Ha paB- 
Hbie l iacTH. Ho Ha CKOAbKO hmchho paBHbix Haereft? Ha 
ABe, Ha rpn, na AecHTb? npHeMaMH Bbicmefl MareMaTH- 
kh mo>kho ycTaHOBiirb, hto HaHSoAbiuee npoH3BeAeHne 
noJiynaeTCH, KorAa Hacrii bo3mo>kho 6ah>kc k qncjiy e. 

HanpiiMep, 10 HaAO pa36nrb na Tanoe hhcao paBHbix 
qacreft, htoou Hacrii bbiAH bo3mo>kho 6jlnjKe k 2,718.., 
ZHih aroro Ha ao Haftrii nacTHoe 

•5m:= 3 ' 678 - 

Tax KaK pa3AeAHTb Ha 3,678... paBHbix nacreft neAb- 
3h, to npiixoAHTca BbiSpaTb AeAiireAeM 6jin>Kaftmee ue- 
Aoe hhcao 4. Mbi nojiyHHM, cAeAOBareAbHO, Han6oAbuiee 
npoii3BeAeHHe nacreft 10, ecAii sth nacrii paBHU-^, 
t. e. 2,5. 

3HaHHT, 


(2,5) 4 =39,0625 

ecTb caMoe OoAbiuoe hhcao, Kanoe Mo>KeT iuviyiinbCH 
or nepeMHO>KeHHH oAHHaKOBbix nacTeft hhcah 10. 
ZIeftcTBiiTeAbHo, pa3AejiHB 10 Ha 3 hah Ha 5 paBHbiv 



wacreft, mu nojiyunM Menbuine npon3BefleHHHi 



Hhcjio 20 naAO aah noAyueHHH nan6cvibiiiero npoH3- 
BeAeHHH ero uacreft pa36nrb Ha 7 OAHHaKOBbix uacTefi, 

noTOMy HTO 

20: 2,718... = 7,36^7. 

Hhcao 50 naflo pa36nrb Ha 18 qacreft, a 100 — Ha 37, 
noroMy uto 

50: 2,718...= 18,4, 

100: 2,718... = 36,8. 

Hiicjio e nrpaer orpoMHyio poJib b MaTCMarnKe, (pn- 
3HKe, acTpoHOMHH h Apyrnx Hayxax. Bot HeKoropue bo- 
npocbi, npn MareMani'iecKOM paccMorpeHKH xoropbix 
npHXOAHTCH nOJIb30BarbCH 3THM HHCJIOM (cnHCOK MOJKHO 
Gbijio 6bi yBejuHHifiaTb HeorpaHiraeHHo): 

BapoMeTpuuecKaH (popiuyfla (yMeHbiueHHe AaBJieHHJi 

C BbICOTOH), 

<?opMyJia 3fiJiepa *)» 

3axoH oxJia>KAeHHH tcji, 

PaAHOaKTHBHblH paCIiaA H B03pacr 3eMJIH, 
KoJie6anHH MaHTHHKa b B03Ayxe, 

OopMyjia UHOJiKOBCKoro aah CKopocrn paxeTbi 2 ), 
KoJieOareAbHbie hbachuh b paAHOKOHrype, 

Pocr KJieroK. 

JlorapHipMH ecKon KOMe ha 

3 A A A H A 

B Ao6aBAeHHe k TeM MareMarHuecKHM KOMeAHHM, c 
KoropbiMH HHTareAb no3HaKOMHACH B nnaBe V, npHBe- 
AeM eme o6pa3HHK roro x<e pcwa, a hmchho «AOKa3a- 
TeAbCTBO» nepaBeHCTBa 2>3. Ha stot pa3 b AOKa3a- 
TeAbCTBe yuacrnyeT Aorapii(J)MnpoBaiine. «Kom6ahh» 

!) O Heft cm. ct. «>Kio.nb-DepnoBCKHH CHJian h <J>opMy.na 3ft- 

jiepa» bo 2-ft KHHre Moeft «3aiiHMaTe.nbiiOH <J>h3hkh». 

2 ) Cm. mow KHHfy «Mex<n.iaiieTHbie nyTewecTBHfi». 
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Ha^HHaeTCH c HepaBeHCTBa 



SeccnopHO npaBHJibHoro. 3areM cjieflyeT npeo6pa30BaHHet 



T3K>Ke He BHyuiaiomee comhchiih. EojibiueMy -mcviy co- 
OTBeTCTByeT gOAblUHH AOrapiIc})M, 3H3HHT, 

2Igio(" 2 ) > 3 lg 10 . 


Flocjie coKpameHHH Ha lg- 10 Q-) hmccm: 2>3. B <icm 
oniHSKa aToro flOKa3areJibCTBa? 


PEIHEHHE 

OniHgKa B TOM, ^TO npn coKpameHim Ha ^10 (y) 
He 6biji H3MeHeH 3Han HepaBeHCTBa (> na <); Me>KAy 
TeM HeofixoflHMo 6biJio sto CAeJiaTb, Tan KaK Ig 10 ^-) 
ecTb hhcjio OTpuuaTejibHoe. [Ecjih 6u mu JiorapniJiMiipo- 
BajiH npn ochobbhhii He 10, a ApyroM, mchmucm neM 
2* * T0 Ig^jObiJi 6bi noJio>KHTejieH, ho mu hc BnpaBe 
ObuiH 6bi Tor^a yTBep*«aTb, hto OojibiueMy HiicAycooT. 
BeTCTByeT SoJibiuHii AorapiiijiM.] 


iliofioe HHCJIO — TpeMfl flBOHKaMH 

3 A a A q A 

SaKOHHHM KHury ocrpoyMHofi ajireOpaii'iecKofi rojio- 
B0J10MK0H, KOTOPOH pa3BJieKaJIIICb yqaCTHHKH OAHOrO 
c-be3Aa (J)H3 hkob B Oziecce. npeAJiaraeTCH 3a;iaHa.: jho- 
6oe AaHHoe hhcjio, uejioe h nojio>KHTejibiioe, usoSpasHTb 
C nOMOlHblO Tpex ABOeK H MaTeMaTHHeCKHX CHMBOJIOB, 
PEIHEHHE 

rioKa>KeM, Kan 3aAa i ia peuiaeTCH, CHanajia 11a qacT- 
hom npiiMepe. riycTb AaHHoe hhcjio 3. TorAa 3aAana pe- 

niaeTCH Tan: 3= — 1 g2 l g2~]/~ j/ViJ. 
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JlerKo yflocroBepHTbCfl b npaBHJibHocTH sroropaBeH- 
CTBa, Jlei'icTBirre.ibiio, 

- _L 

/F71=[(2^] ! =2^ = 2^, 
lg 2 2 2_3 = 2"‘ 3 , — lg 2 2' 3 = 3. 

EciiH 6 h aaHO 6bijio >iiicjio 5 , mu pa3freMH«w 6u 3a- 
flany reM >Ke npaeMOM: 

5=—Igglg-2 \Y YVVT*- 

Kan bhahm, mu ncnojib3yeM 3«ecb to, mto npn KBa,s- 
paTHOM paAHKajie noKa3aTeJib KopHH ne nmueTCH. 

06mee peuienne aa/ia'iii TaKOBO. Ecjih flannoe mho 
jio N, to __ 

N = — lg 8 lg 2 /\f .. Y V\ 

npn>ieM hhcjio pafl,HKajioB paBHO l incJiy efliinnu, b 3aaaH- 
HOM HHCJie. 


